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PROGKESS : ITS LAW AITO CAUSE. 

The current cnnception of progress is 
somewhat shiflinsr and indefinite. Some- 
times it comprehends little more than simple 
growth — as of a nation in the number of its 
members and the extent of territory over 
_ which it has spread. Sometimes it has ref- 
erence to quantity of material products— as 
when the advance of aericuiture and manu- 
factures is the topic. Sometimes the superioi 
quality 0^ these products is contemplated : 
and sometimes the new or improved appli- 
ances by which they are produced. "When, 
again, we speaitof moral or intellectual prog- 
ress, we refer to the state of the individual 
or people exhibiting it ; while, when the 
progress of knowledge, of science, of art, is 
commented upon, we have in view certain 
abstract results of human thought and action. 
Not only, however, is the current conception 
of progress more or less vague, but it is in 
great measure erroneous. It takes in not so 



much the reality of progress as'its^/saeom* 
paniments — not so much the substance as tba ■ 
shadow. That progiess in intelligence seeo . 
during the growth of the child into the man. 
or the savage into the pliilosopher, is conii- 
monly regarded as consisting in (lie g-reatef 
number of facts known and laws uctder- 
stood : whereas the actual progress consists 
in those internal modiflcatious of which this 
increased knowledge is tlie expression. 
Social progress is supposed to consist ia the 
produce of a greater quaaitity and variety of 
the articles required for satisfying men's 
Wants; in the increasing security of person 
and property ; in widening freedom of 
action ■ whereas, rightly understood, social i 
prDgress consists in those changes of struc- 1 
ture in the social organisjn which have! 
entailed these consequences. The current 
conception is a telcological one. The phe- 
nomena are contemplated solely as bearing 
on human happiness. Only those changes 
are held to constitute progress which directly 
or indirectly tend to heighten human hapj)i- 
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nesa. Avci tlipy are thought to constitute 
proE;rt'3-i simph' because XUey tend to bei^ht- 
on iuirnan happinuss. But rijrhtly to under- 
Bliin.l progress, we tnupt inquire wliat is the 
nature of these chantres, cimsiiiered apsirt 
from our interests. Ceasing, for example, to 
legard the successive ge(iiogical modifica- 
tions that liave talieii place m llie earlli, as 
'mudificiUions that have gradually filled it for 
iths habitation of man, and as tJierefm-e a 
jgeolugiciil progiess, we must seek to deter- 
imine the character common to these modifi- 
(walioTis— (he law to which Ihey all conform. 
.And similarly in every othf-r case. Leaving 
•out of sipht concomitants and beneficial con- 
■.fwquences, let us ask what progress is in 
.itsplf. 

In respect to that progress which individ- 
■iTial oriranisms display in the course of their 
r evolution, this question has been ansvrered 
I by the (4ermans. The investigations of 
'Wolff, Goethe, and Von Baer have estab- 
nished the truth that the series of changes 
■pone through during the development of a 
I Becd into a tree, or an ovum into an animal, 
coMliliite an advance from homogeneity of 
1 slructiKc to heterogeneity of structure. In 
its primary stage, cveiy germ consists of a 

■ dubslance that "is uniform throughout, both 
in texture and chemical composition. The 
tiist step is the appearance of a difference 
helween two parts of this substance ; or, as 
the phenomenon is called in physiological 
laiiaiiage, a dilferentialion. Ea'-h of tliese 

■ .dilterentiated divisions presently begins itself 
to e.thibil some contrast of parts ; and by 

; and by these secondary differentiations be- 
« come as detinile as the original one. This 

■ process is continuously repeated — is simul- 
taneously going on in all parts of the grow- 
ing embryo ; and by endless such' diffcreu- 

■ laLions there is finally produced that complex 

■ combination of tissues and organs constitut- 
: in^ the adult animal or plant. This is the 
I liisiory of all organisms whatever. It is set- 
lied beyond dispute that organic progress 

TTonsist.s in a change from the homogeneous 
^So the lieterogeneous. 

Now, we propose in the first place to 
».'4iow, that this law of organic progress is the 
V .aw of all progress! Whether it be in the 
• ilevelopineni of the earth, in the develop- 
1 ment of life upon its surface, in the develop- 
.' tnent of society, of government, of manufac- 
( tores, of commerce, of language, literature. 
Science, art, this same evolution of the simple 
Into the complB.f, through successive dif- 
ferentiations, holds throughout. From the 
earliest traceable cosmical changes down to 
the West results of civilization, we shall find 
that the transformation of the homogeneous 
into tlie heterogeneous, is that in which prog- 
ress essentially consists. 

With lire view of showing that if the 
nebular hypothesis be true, the genesis of 
the solar system supplies one illustration of 
tills law, let us assume that the matter of 
i^liioh the sun and planets consist was once 
iu a diSused form ; and that from the grav- 



itation of its atoms there resulted a gradual 
concentration. By the hypotht'sis, the solar 
system in its nascent state existed as an in- 
definitely extended and nearly hom-...geuoous 
medium — a medium almost homogeneous in 
density, in temperatuie. and in oilier physi- 
cal attributes. The first advance tuvtiud 
consolidation resulted in adiffereiilialion be 
tween the occupied space which lUenel)ulous 
mass still filled, and the unoccupied space 
which it previously filled. There smiullane- 
ously resulted a contrast in density and a 
contrast in temperatuie, between the interior 
and the exterior of this mass. And at the 
same time tliere arose throughout it lotiitory 
movements, whose velocities varied accord- 
ing to their distances from its ceutre. These 
dififerentiationa increased in number and de- 
gree until there was evolved the organized 
group of sun, planets, and satellites, which 
we now know — a group which presents 
numerous contrasts of structure and action 
among its members. There are the immense 
contrasts between the sun and planets, in 
bulk and in weight ; as well as the subordi- 
nate contrasts between one planet and 
another, and between the planets and their 
satellites. There is the similarly marked 
contrast between the sun as alm.ist station- 
ary, and the planets as moving round him 
with great velocity ; while lliere are the sec- 
ondary contrasts between the velocities and 
periods of the several planets, and between 
their simple revolutions and the double ones 
of their satellites, which have to move round 
their primaries while moving round llie sun. 
There is the yet further strong com i a-^t be- 
tween the sun and the planets in respecl of 
Cemperature ; and there is reason to suppose 
that the planets and satellites differ trom 
each other in their proper heat, as well as in 
file heat they receive from the sun. 

When we bear in mind that,' in addition to 
liese various contrasts, the planets and satel- 
Hles also differ in respect to their distances 
from each other and their primary — in re- 
spect to the inclinations of their oibits, the 
inclinations of their axes, their times of rota- 
tion on their axes, their specific gravities, 
and their physical copstitutions — we see 
what a high degree of heterogentitythe solar 
system exhibits, when compared with the 
almost complete homogeneity of the nebu- 
lous mass out of which it is supposed tohav- 
originated. 

Passing from this hypothetical illustration, 
which must be taken for what it is worth, 
without prejudice to the geneial argument, 
let us descend to a more certain order of evi- 
dence. It is now generally agreed among 
geologists that tlie earth was at first a mass 
of molten matter ; and that il is still fiuid and 
incandescent at the distance of a few miles 
beneath its surface. Originally, then, it was 
homogeneous in consistence, and, in virtue 
of the circulation that takes place in heated 
fluids, must have been comparatively homo- 
geneous in temperature ; and it must have 
been surrounded by an atmosphere consisting 



PEOGRESS: ITS LA"W AND CAUSE, 



336 



parii/ 'f the elements of nir and ■water, and 
jiiij : . f limse vari>>ua other elements which 
iiisi.. 1 !- f^a^eous form at hit'.hltniperalures. 
Tna: fc w cooling by radiiitiou which is still 
guiii-' ■ u at aoinappreciaulerute, and which, 
Uiui.Li.i originally fiir more nipid than now, 
iKCi,--ai ily ri.qiured an immense time to pro- 
diic; any decided cliange, m\)st ultimately 
have resulted in itie solidificatiou of the por- 
tion most able to patt with its heat — namely, 
the surface. In the thin crust thus formed 
we havy the firtt marked diffeienliation. A 
PI ill tufllirr cooling, a consequent thickening 
of this; crust, and an accompanying deposi- 
tion of all soliditiaOlu elements tontaiucd in 
the atmosphere, must tonally ha've been fol- 
lowed by the condensation of the water pre- 
viously existing as vapor. A second marked 
diffeienliation must thus have arisen : and as 
the condensation must have taken place on 
the coolest paits of the surface — namelj', 
about ibe poles— there must thus have re- 
sulted the fiifct geographical distinction of 
paits. To these illustrations of growing 
heterogeneity, which, though deduced from 
the ku.iwn laws of matter, may be regarded 
as moie or less hypothetical, geology adds an 
extensive series that have been inductively 
established. Its investigations show that the 
earth has been contiimal'y becoming more 
heterogeneous in virtue of the multiplication 
of thj strata which form its crust ; further, 
that it has been becoming more heterogene- 
ous in respect of the composition of these 
strata, the latter of which, being made from 
the detritus of the older ones, are many of 
them rendered highly complex by the mix- 
ture of materials they contain ; and that this 
heterogeneity has been vastly increased by 
the ac:ion of the earth's still molten nucleus 
upon its envelope, whence have resulted not 
only a gieat variety of igneous rocks, but 
the tilting up of sedimentary strata at all 
angles, the formati(m of faidts and metallic 
veins, the production of endless dislocations 
and irregularities. Yet again, geologists 
teach us that the earth's surface has been 
growing more varied in elevation— that the 
most ancient mountain systems are the small, 
est, and the Andes and Himalayas the most 
modern ; while in all probabUity there have 
been corresponding changes in the bed of the 
ocean. As a consequence of these ceaseless 
differentiations, we now find that no consid- 
erable portion of the earth's exposed surface 
is like any other portion, either in contour, 
in geologic structure, or in chemical competi- 
tion ; and that in most parts it changes from 
mile to mile in all these characteiistics. 

Moreover, it must not be forgotten that 
there has been simultaneous!}' going on a 
gradual differentiation of climates. As fast 
as the earth cooled and its crust solidified, 
there arose appreciable differences in tem- 
perature between those parts of its surface 
most exposed to the sun and those less ex- 
posed. Gradually, as the cooling progressed, 
theso differences became more pronounced ; 
Until there linally resulted those marked con- 
trasts between regions of perpetual ice and 



snow, regions where ■winter and summer 

aUeruately luign for periods varying accoid- 
ing to tbe latiiudCj and regions where .sum- 
mer follows summer with scarcely an appre- 
ciable variation. At the same time the suc- 
cessive elevations and subsidences of differ- 
ent portions of the earth's crust, tending as 
they have done to the present irregular dis- 
tribution of land and sea, have entailed vaii- 
ous modifications of climate beyond those 
dependent on latitude ; while a yet fuither 
series of such modifications have been pro- 
duced by increasing differences of elevation 
in the land, which have in sundry places 
brought arctic, temperate, and tropical cli- 
mates to within a few miles of each other. 
A nd the general result of these changes ia, 
that not only has every extensive region its 
own meteorologic conditions, but that every 
locality in each region differs more or less 
from others in those conditions, as in its 
structure, its contour, its soil. Thus, be- 
tween our existing earth, the phenomena of 
whose varied crust neither geographers, geol- 
ogists, mineralogists, nor meteorologists have 
yet enumerated, and the molten globe out of 
■which it was evolved, the contrast in lielero- 
geneily is sufficiently striking. 

When from the earth itself we turn to the 
ptants and animals (hat have lived, or still 
live, upon its surface, we find ourselves in 
some difBcully from lack of facts. 'J'hat 
every existing org.mism has been developed 
out of the simple into the complex, is indeed 
the first established truth of all ; and that 
every organism thathas existed was similarly 
developed is an inference which no phvsir,!- 
ogist will hesitate to draw. But when we 
pass from individual forms of lite to life iu 
general, and inquiie whether the same lavr 
is seen in the ensemble of its manifestations — 
whether modein plants and animals are of 
more heterogeneous structure than ancient 
ones, and whether the earth's present Flora 
and Fauna are more heterogeneous than tho 
Flora and Fauna of the past — we find the 
evidence so fragmentary that every conclu- 
sion is open to dispute. Two thirds of the 
earth's surface being covered by water ; a 
great part of the exposed land being inacces- 
sible to, or untravelled by, the geologist ; the 
greater part of the remainder having been 
scarcely more than glanced at ; and even the 
most famdiar portions, as Kugland, having 
been so imperfectly explored that a new 
series of strata has been added within these 
four years — it is manifestly impossible for us 
to say with any certainty what creatures 
have, and what have not, existed at any 
particular period. Considering the perishable 
nature of many of the lower organic forms, 
the metamorphosis of many sedimentary 
strata, and the gaps that occur among the 
rest, we shall see further reason for distrust- 
in(5 our deductions. On the one hand, the 
repealed discovery of vertebrate remains in 
strata previously supposed to contain none 
— of leptileswhere only fish were thought to 
exist — of mammals where it was believed 
there were no creatures higher than reptiles 
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—renders it daily more mnnifpEt iicw small 
is llie VLilue of Uft;nfn e evidence. 

On tlie otiier hand, the wtirtliletsness of 
tlie assumption tliat we Lave discovered the 
eailiesi, or anything lil;e tlie earliest, oiganic 
rt mains, is becoming equally clear. That 
the, oldest knovi?n sedimentary rucks have 
betn greatly changed by igneous action, and 
Ihiit still older ones have been totally trans- 
formed l»y it, is becoming undeniable. And 
the fact that sedimenlary strata earlier than 
f:ey we 1 now have been melted up, being 
aclrailled, it must also he admitted that we 
cuunntsay liowfar back in tiuielliib destruc- 
tion of sedimentary strata has been going 
nil Tims it is manifest that the title, J'a- 
Ixnzoic, as applied to the earliest known fos- 
siliferous strata, involves a pelitio princvpii ; 
and that, for aught we know to Iho con- 
trary, only the last few chapters of the 
earth's biological history may have come 
down to us. On neither side, tlierefore, is 
the evidence conclusive. Nevertheless we 
cannot but tliink. that, scanty as they are, 
the facts, taken altogether, tend to show 
both that the more heterogeneous organisms 
have been evolved in the later geologic 
periods, and that life in general has been 
more lieterogeneously manifested as time 
had ailvanced. Letuscite, in illustration, the 
one case of the vsrtebrata. The earliest known 
vertebrate remains ate those of fishes ; and 
fishes are the most homogeneous of the ver- 
tebrata, Later and more heterogeneous are 
rt'ptil 's. Later still, and more heterogeneous 
still, are 'mammals and birds. If it be said, 
as it may fairly ne said, that the Palaeozoic 
d«iposits,' nut being estuary deposits, are not 
hkely to contain the remains of terrestrial 
vtrtebrata, which may nevertheless have ex- 
isted at tliat era, we reply that we are merely 
pointiiigto the leading facts, mch as they are. 
But to avoid any such criticism, let us take 
the mammalian sibdivisiononly. The earli- 
est known remains of mammals are those of 
small marsupials, which are the lowest of the 
mammalian type ; while, conversely, the 
highest of the mammalian type — man — is the 
most recent. The evidence that the ■verte- 
brate fauna, as a whole, has become more 
heterogeneous, is considerably stronger. To 
the arijuraent that the vertebrate fauna of the 
Pala3ozoic period, consisting, so far as we 
know, entirely of fishes, was less heterogene- 
ous than the modern vertebrate fauna, which 
Lncludes reptiles, birds, and mammals, of 
multitudinous genera, it may be replied, as 
iiefore, that estuary deposits of the Palaeozoic 
period, could we find them, might contain 
other orders, of vertebrata. But no such 
reply can be made to the argument that 
whereas the marine vertebrata of the Palaeo- 
zoic period consisted entirely of cartilaginous 
fishes, the marine vertebrata of later periods 
include numerous genera of osseous fishes ; 
and that, therefore, the later marine verte- 
brate faunas are more heterogeneous than 
the oldest known one. Nor, again, can any 
such reply be made to the fact that there are 
fer more numerous orders and genera of mam- 



malian remains in the tertiary formations 
than in the secondary formations. Did we 
wish me ely to make out the best case, wo 
might dwell upon the opinion of Dr. Carpen- 
ter, who says that " the general facts of Pa- 
ls mtology appear to sanction the belief that 
tlie same plan may be tiaced out in what may 
be called the general life of the globe, as in the 
iiidiviciaal life of every one of the forms of 
organized beings which now people it." Or 
we might quote, as decisive, the judgment of 
Professor Owen, who holds that the earlier 
examples of each gioup of creatuies sever- 
ally departed less widely from archetypal 
generality than the later ones — were severally 
less unlike the fundamental form common to 
the group as a whole ; that is to say — consti- 
tuted a less heterogeneous group of creat- 
ures ; and who further upholds the doctrine 
of a biological progression. But in defer- 
ence to an authority for whom we have the 
highest respect, wlio considers that the evi- 
dence at present obtained does not justify a 
verdict either way, we are content to leave 
the question open. 

Whether an advance from the homogene- 
ous to the heterogeneous Is or is not displayed 
in the biological history of the globe, it is 
clearly enough displayed in the progress of 
the latest and most heterogeneous creature — 
man. It is alike true that, during the period 
in which the earth has been peopled, the 
human organism has grown more heterogene- 
ous among the civilized divisions of the 
species ; and that the species, as a whole, 
has been growing more heterogeneous in 
virtue of the multiplication of races and the 
diSereutiation of these races from each otlier. 

In proof of the first of these positions we may 
cite the fact that, in the relative developmenl 
of the limbs, thei civilized man departs more 
widely from the general type of the placental 
mammalia than do the lower human races. 
While often possessing well-developed body 
and arnis, the Papuan has extremely small 
legs : thus reminding us of the quadrumaua, 
in which there is no great contrast in size 
between the hind and fore limbs. But in 
the European, the greater length and mass- 
iveness of the legs has become very marked 
— the fore and hind limbs are relatively 
more heterogeneous. Again, the greater ratio 
which the ci'anial bones bear to the facial 
bones illustrates the same truth. Among the 
Vertebrata in general, progress is marked by 
an increasing heterogeneity in the vertebral 
column, and more especially in the verte- 
br£e constituting the skull : the higher 
forms being distinguished by the relatively 
larger size of the bones which cover the 
brain, and the relatively smaller size of those 
which form the jaw, etc. Now, this char- 
acteristic, which is stronger in man than in 
any other creature, is stronger in the Euro- 
pean than in the savage. Moreover, judging 
from the greater extent and variety of faculty 
he exhibits, we may infer that the civilized 
man has also a more complex or heterogene- 
ous nervous system than the unciviiiBed 



PROGRESS: ITS LAW AND CAUSE. 



237 



man : and indeed the fact is in part visible 
iu llie increased ratio wliicli Uis cerebrum 
bears to the sabjacenl ganglia. 

K I'urtlier elucidation be needed, we may 
find it in every nursery. Tlie infant Euro- 
pean has sundry marked points of resem- 
blance to the lower human races ; as in the 
flatness of the alaeof the nose, the depression 
of its bridge, the divergence and forwaid 
opening of the nostrils, the form of the lips, 
the aliseiice of a frontal sinus, the widlli be- 
tween the eyes, the smalluess of the legs. 
Now, as the dtvelopmental process by which 
these tiaits are turned into those of iLie adult 
European, is a coulinuation of that change 
from the homogeneous to the heteroeeneous 
displajed during the previous evolution of 
the tmbryi), which every physiologist will 
admit ; it foil ,W3 that the parallel develop- 
mental process by which the like traits of the 
]id)barous races have been turned into those 
cf the civilized races, has also been a con- 
tinuation ut the change from the humcgene- 
0U3 to the heterogeneous. Tlietiuthof the 
second position — that mankind, as a whole, 
have bfe-oome more heterogeneous — is so obvi- 
ous as scarcely to need illustration. Every 
woik on Ethnology, by its divisions and sub- 
divisions of races, bears testimony to it. 
Even were we to admit the hypothesis that 
mankind originated from several separate 
stocks, it would still remain true, that as, 
from each of these stocks, thtre have sprung 
many n'lw widely diifeicnt tribes, which are 
prosed by philological evidence tj have had 
a common origin, the race as a "whole is far 
less hrmogcneous than it once was. Add to 
whicli, that we have in the Anglo-Ameri- 
cans an example of a new vaiiely arising 
within these few generations; and that, if 
ive may trust to the descrrption of observers, 
we are likely soon to have another such ex- 
ample in Australia. 

On passing from humanity under its indi- 
vidual foim, to humanity as socially em- 
! bodrcd, we find tbe general law still more 
;■ variously exemplified. The change from the 
■ h'lmogeneous to the heterogeneous is dis- 
played equally in tbe progress of civilization 
as a v/hole, anrl in the pt ogress of every tribe 
or nation ; and is still going on with increas- 
. ing rapidity. As we see in existing barbarous 
tribes, society in its first and lowest form is 
u homogeneous aggregation of individuals 
having like powers and like functions: the 
only marked difference of function being 
liiat wliich accompanies difference of sex. 
Every man is warrior, hunter, fisherman, 
tool-maker, builder; every woman performs 
the same drudgeries ; every family is self- 
sufficing, and save fur purposes of aggression 
and defence, might as well live apait from 
I lie rest. Veiy early, however, in the pio- 
ress of social evolution, we find an incipient 
differentiation belween the governing and 
tlie governed. Some kind of chieftainship 
seems coeval with the first advance from tho 
^late of fppai ate wandering famiiicss to that 
of a nomadic tribe" The authority of Itiii 



strongest makes itself felt among a body ot 
savages as in a herd of animals or a posse of 
schoolboys. At first, however, it is indefi- 
iiite,uncertain ; is shared by others of scarcely 
inferior power ; and is unaccompanied by 
any difference in Occupation or style of liT- 
ing : the first ruler kills his own game, makes 
his own weapons, builds his own but, and 
economii:aUy considered, does not differ from 
others of his tribe. Gradually, as the tribe 
progresses, the contrast between the govern- 
ing and the governed grows more decided. 
Supreme power becomes hereditary in ona 
family ; the head cf that family, ceasing to 
provide for his own wants, is served by 
others ; and he begins to assume the Bote 
office ot ruling. 

At tlie same lime there has been arising a 
co-ordinate species cf government — that of 
religion. As all ancient lecords and tradi- 
tions prove, tbe earliest rulers are regarded 
as divine personages. The maxims and 
commands they uttered during their lives are 
held sacred after thtir deaths, and are en- 
forced by their divinely-descended succea. 
sors ; who in their tuins are promoted to 
the pantheon of the race, tliere to be wor- 
shipped and propitiated along with thftir pred- 
ecessors : the mott ancient if whom is the 
supreme god, and the rest subordinate gods. 
For a long time these connate forms of 
government — civil and religious — continue 
closely associated. For many generations 
the king continues In belhe chief priest, and ' 
the priesthood to bo members of the royal 
race. For manj' ages religious law continues 
to contain more or less of civil regulation, 
and civil law to possess more or less of relig- 
ious sanction ; and even among ibe most ad. 
vauced nations these two controlling agen- 
cies are by no means completely -differen- 
tiated from eacli other. 

Having a common root with these, and 
gradually diverging from them, 'we find yet 
another controlling agency — that ot manners 
or ceremonial usages. AH titles of honor 
are originally tbe names of the god-king ; 
afterward of God and the king ; still later of 
persons of high rank ; and finally come, 
some of them, to be used between man and 
man. All forms of complimentary ad- 
drpss v/ere at first the expressions of submis- 
sion from prisoners to their conqueror, or 
from subjicts to their ruler, either human 
or divine — expressions that were afteiwaid 
used to propitiate subcrrtinato aulhoiities, 
and slowly descended into oidinary inter- 
course. All modes of salutation were once 
obeisances made before the monarch and 
used in worship of him after his dcalli. Prcs- 
inily others of the god-descended race wera 
simihuly saluted ; and by degrees some of the 
salutations have become the due of all. 
Thus, no sooner does the originally homo- 
genenus social mass differentiate into the gov- 
erned and the governing paits, tlian this last 
exhibits an incipient difiertutiation into re- 
ligious and secular — Church and fc;aate : 
while ut the same time theie begins to b« 
differentiated from both, that leuS definite 
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species of government which rules onr daily 
intercourse — a. species of Ko^^ernmenl wliicli, 
as wo may see iu heralds' colleges, in hjoks 
of the peeraijje, in maslers of cerem(jnies, is 
nut without a cer^lain embodiment of its own. 

_Ei]eh of these is Itself suhiect to successive 
diHerentiations. Iu the course r,f apes there 
xiiscs, lis amoDE; ourselves, a higlily com- 
ik'X political oriranizaliou of monarch, min- 
isters, lords and C(jiuuioq8, with tiieir subor- 
dinate administrative departments, courts of 
luslice, revenue offices, etc., supplemeuted 
in the proviuces by municipal governments, 
county governments, parish or union govern- 
ments — all of themmoieor less elaborated. 
"By its side there grows up a highly complex 
religious oiganization, with its various grades 
of otfleials, from archbishops down to sex- 
tons, its colleges, convocations, ecclesiastical 
courts, etc. ; to all which must be added the 
ever-mulliplying independent seels, each 
with its general and local authorities. And 
at the same time there is developed a highly 
complex aggregation of customs, manners, 
and temporary fashion?, enforced by society 
at large, and serving to control those minor 
transactions between man and man vi'hioh are 
not regulated by civil and religious law. 
Moreover it is to be observed that this ever- 
increasing heterogeneity in the governmental 
appliances of each nation lias been accom- 
panied by an increasing heterogeneity in the 
govenmenlal appliances of different nations ; 
all of which arc moie or less unlike in their 
political systems and legislatiou, in their 
creeds and religious institutions, in their cus- 

_toms and ceremoniil usages. 

Simultaneously iliere has been going on a 
second ditfetentiatiau of a more familiar 
liind ; that, nanuly, by which the mass of 
the community has been segregated into dis- 
tinct classes and orders of workers. While 
the governing part has undergone the com- 
plex development above detaded, the gov- 
erned pait has undergone an equally com- 
plex development, wliichhas resulted m that 

jniuute division of labor characterizing ad- 
vanced nations. It is needless to trace out 
this progress from its first, stages, up through 
the caste divisions of the East and the incor- 
porated guilds of Europe, to the elaborate 
producing and distributing organization tx- 
isting among ourselves. Political economists 
have Jung since described the evolution 
which, beginning with a tribe whose meni- 
bets severally perform the same actions each 
for himself, ends with a civilized community 
whose members severally perform different 
actions for each other ; and they have 
further pointed out the changes through 
which the solitary producer of any one com- 
modity is transformed into a combination of 
produceis who, united under a master, take 
separate parts in the manufacture of such 
commodity. But there aie jet other and 
higher phases of this advance from the ho- 
mogeneous to the heleiojieneuusinlhe iudus- 
trial organization of so( ieli . 

Long after considerable progress has been 
made in thodivisiouof labor among dittereut 



classe.'! of workers, there is still little or nn 
division of labor among the widtly separated 
pal ts of the community ; tlie nation continues 
comparatively homogeneous iu the nspect 
that lu each district the same occupations 
are pursued. But when loads and other 
means of transit becouie numcious and goofl, 
the different districts begin to assume differ- 
ent fuoctijns, and to become mutually de- 
pendent. Toe calico manufacture locates 
itself in this county, the woollen-clotii man. 
ufacture iu tliat ; silks are produced here, 
lace there ; stockings in one place, shoes in 
another; pottery, hardware, cutlery, como 
to have their special towns ; and ultimately 
every locality becomes more or less distin-y 
guished from the rest by the leading occujoa-/ 
tion carried on in it. Nay, mote : this suboP 
vision of functions shows itself not only 
among the different parts of the same nation, 
but among different nations. That exchauge 
of commodities which free-trade promises so 
greatly to increase will ultimately have the 
effect of specializiug, iu a greater or less de- 
gree, the industry of each people. Bo thafj 
beginning w^ith a barbarous tribe, almost if 
not quite homogeneous in the functions of 
its members, tlie progress has beeu, and still 
is, toward an economic aggregation of the 
whole human race ; gruvviug ever more 
heterogeneous in respect of the separate 
functions assumed by separate nations, the 
separate fnnctious assumed by the local 
sections of each nation, the separate func- 
tions assumed by the many kinds of makers 
and traders in each town, and the separato 
functions assumed by the workers united in 
producing tach commodity. r 

Not only is the luw thus clearly exempli- 
fied in the evolution of the social organism, 
but it is txemplified with equal clearness in 
the evoluticm of all products of human 
thought and action, ■whether concrete or ab- 
stract, real or ideal. Let us take Language 
as our fiist illustration. 

The lowest foim of language is the ex- 
clamation, by which an cntiieiilea is vaguely 
conveyed through a single sound ; as among 
the lower animals. That human lauguage 
ever consisted solely of exclamations, and so 
was strictly homogeneous in respect cf its 
parts of speech, we have no evidence. But 
that lauguage can be tiaced down to a foim 
in which nouns and verbs are its only ele- 
ments, is an established fact. In the gradual 
multiplication of parts of speech out of these 
primary ones— in the diffeicntiation cf verbs 
into active and passive, of nouns into ab- 
stract and concrete — in the rise of distinc- 
tions of mood, tense, person, of number and 
case — in the formation of auxiliary verbs, of 
au,iectives, adverbs, pronouns, prepositions, 
articles— in the divergence of those orders, 
genera, species, and varieties of parts of 
speech by which civilized races express mi- 
nute modifications cf meaning— we see a 
ctiange from the homogeneous to the hetero- 
geneous. And it may be remarked, in pass- 
ing, tbat it is more especially in viitueof 
having carried this subdivision of fuuctioa 
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to a g:rcater extent and completeness, lliat tbe 
English luuguiij^tf is superior to all others. 

Aiiolhcr H'pect under -which we may trace 
tho devt-lopm^nt of 'anguuge is the diltt'rcn- 
1i;iti;ju <jf woids of aliieii meauings. Phi- 
Ijlogv ea.'ly disci osod flie trulh that in all 
Vjnguage.s \v; v.U m:iy be grouped into fami- 
lies having a conimyn ancestrj'. Anuborig- 
inul ni.nie applied indiscrinuiia'cly to each 
of an c.^tcnsii-e and ill-defiiipd class of things 
or acli.)n=, presently undergoes nndificati.)n3 
by which the ( hicf divisi' ns of tlie class are 
txpres-sed. These several names springing 
from t lie primitive root, themselves become 
the paiems of other names still further mud- 
itird. And by the aid of those systematic 
modes Ti hicli presently arise, of making de- 
rivatitus and toimii g compound teims ex- 
pressing still smaller distinctions, tlieie is 
finally developeil a tribe of words so hetero- 
geneous in fcoimd and meaning th.at to the 
uaiuit'.atcd it teems iucrc.iible that they 
should have hud n comnnm origin. 5Uan- 
while frim other roots there are beingevul ved 
other such tribes, until there results a lan- 
guage of some sixty thnusand or more unlike 
words, signifying as many unlike objects, 
qualities, acts. 

Yet another way in which language in 
general advances Irom the hi.>raugeueous to 
the heterugenecus, is in the inultiplicatirm of 
languages. "Whether, as Max Milller and 
Bunsea think, all languages liavegi own from 
one stock, or wbetuer, as some philolgists 
say, they haie g.own from two or more 
stocks, it is clear ihat since large families of 
languages, as the Indo-Euiopean, aie cf one 
parentage, they have become distinctlhrough 
a process of continuous divergence. The 
same diffusion uverthe earth'ssurface which 
has led LL) the difEeieuliation of the rate, has 
simultaneously led to a differentiation of 
Ihtir speech ; a truth which we see further ii- 
lustrated in each nation by the peculiarities of 
dialect found in several disliicts. Thus the 
progress of language conforms to the general 
law, alike in the evolution of languages, in 
the evolution of families of words, and in the 
evolution of parts of speech. 

On passing from spoken to written lan- 
guage, we come upon seveial classes of facts, 
all ^ having similar implications. Written 
language is connate with painting and sculp- 
ture ; and at first all three aie appendiige.i cf 
aicbiteciure, and have a direct connection 
with the primary form cf all goveinmmt — 
he theocratic. Merely noting by the way 
the fact that sundry wild races, as for ix- 
ample the Australians and the tribes of South 
Africa, are given to depicting peist cages and 
events r/pon the walls of cavts, which aie 
probably regarded as sacred places, ki us 
pass to the case of the Egyptians. Among 
them, as also among th-e Assyrians, we find 
mural paintings used to dccoiale the Itrnple 
of the gild and the palace of the king (which 
were, indeed, originally idtntical) ; and as 
such Ihey were govtrnmenlal apiliaEcesin 
the same sense that f-t;ite-pageants and relig- 
ious feasts were. Fiiilhti , iLey weie gov- 



ernmental appliances in virtue of Tppresent- 
ing the woiship of the god, the triuuii.hs of 
the gr,d king, the submission of his rabjects, 
and the punii-hrncnt (f the lebeliou,.!. And 
yet again Uiey wtie govemmental, ati Tbeing 
the prijducls tf r.n "ait leveitnccd lay the 
people as a sacud mystery. Firm the halil- 
ual use cf this pict(.nal icpiesi illation thi re 
naturally grew up ihe btit tlighllymoriificd 
practice of piclure-wiiting— apincticc vshich 
was found still extant among the Mtxicana 
at, the time they weie discovered. By abbre- 
viations analogous to those still rni.ig on in 
our own wiitten and tpcken larsoage, the 
most familiar of these ] iclund figuuswere 
successi\ely simplified ; and oliin.ately therfe 
grew up H system e,f f-ymbols, me st of which 
had but a distant les-emblance to the things 
for which they stood. Tliejnffrence thai 
the hieroglyphics of the Egyptiima weTe thus 
produced is contiimed by the fae;t that the 
picture-writing of the Mexicans was found to 
have given bulh to a like family of ideo- 
graphic forms ; and among thcni, as am< ng 
the Egyptians, these had been pailially oif- 
fercnliated m\o Ihe htiriolocjical ov imitative, 
and Ihe tropical, or symbolic: whieh \\m\ 
however, used tcgethcr in the same ucord. 
In Egypt, written language undeiwent a 
further differentiation : whene'C icsulttd the 
hieratic and the epistolographic or enchorial : 
both of which are derived from theciiginaJ 
hieroglyphic. At the same time we find that 
for the expression of proper names which 
could not be otherwise convejed, pbemetio 
symbols were employed ; and though it ia 
alleged that the Egyptians never actually 
achieved complete alphabetic writing, yet it 
can scarcely be doubted that these plieiietic 
symbols occasionally used in aid of their idee 
graphic ones, were the geims out of which 
alphabetic writing grew. Once having be- 
come separate from hieroglyphics, alphabetic 
wilting ibself nndeiwent numeroua diffeien- 
tiations — multiplied alphabets weie pro- 
duced ; between most of which, however, 
ui'ii-o or less connection can still be traced. 
Z.iirl in each civilized nation there has now 
grownup, for tlie lepreseiitati'in of cne set 
of sounds, several sets of wiitten signs used 
for (lislinct purposes.- Finally, through a yet 
more important differentiation came piint- 
ing ; which, unifeim in kind as it was at 
first, has since become multiform. 

While written language was paFtiag 
through its earlier stages of development, 
the mural decoration which foimed its lOot 
was being differentiated into painting and 
sculpture. The gods, king.", men, aiui ani- 
mals represented were originally marked by 
indented outlines and colored. In most cafes 
these outlines were of such depth, and the 
object they circumscribed sofarroundeel and 
marked out iu its leading pans, as to fnim a 
species of woik intermediate between in- 
taglio and bas-relief. In ether eases we 
see an advance upon this : the raiseel fpaces 
between the figures being chi.selled off', and 
the figures themselves appropriately tinted, a 
painted bas-relief was produced. The le- 



S40 



PROGRESS; ITS LAW AND CAUSE. 



stored Assyrian architecture at SydeDhara 
exhibits this slyle ot art rarried to greater 
perfection — the persons and things n-pre- 
Bented, though still barbarously colored, ara 
carved out with more truth and in s;reater 
detail : and in the winged lions and bulla 
used for the angles of galewa.ys, we may see 
a considerable advance lowaid a completely 
sculptured tiguie ; wbich, nevertheltas, is 
btill coliired, and still forms part of tlie build- 
ing. But while in Assyiia the production 
of a statue proper seems to have been liltle, 
if at all, attempted, we may trace in Egyp- 
tian art the gradual sepaiatioa ot the sculp- 
tured figure from the wail. A walk through 
the collection in the British Museum will 
clearly show this ; while it will at tlie same 
time afford an opportunity of observing the 
evident traces which the independent statues 
bear of their derivation from bas-relief : see- 
lag that nearly all ot them not only display 
that union of the limbs with the body which 
is the characteristic of bas-relief, but have 
the back of the statue united from head to 
foot with a block which stands in place uf 
the original wall. Greece repeated the lead- 
ing stages of this progress. As in Egypt 
and Assyria, these twin arts were at first 
united with each other and with their parent, 
architecture, and were the aids of religion 
and government. On the friezes of Greek 
temples we see colored bas-reliefs represent- 
ing sacrifice?, battles, processions, games — 
all in some sort religious. ()n the pediments 
we see painted sculptures more or less united 
with the tympanum, and having for subjects 
the triumphs of gods or heroes. Even when 
we come to statues that are definitely sep- 
arated from the buildings to which they per- 
tain, we still find them colored ; and only in 
the later periods of Greek civilization does 
the dillerentiation of sculpture from painting 
appear to hape become complete. 

In Christian art we may clearly trace a 
parallel regenesis. All early paintings and 
sculptures throughout Europe were religious 
in sui)ject — represented Christs, crucifixions, 
virgins, holy families, apostles, saints. They 
formed integral parts of church architecture, 
and were among the means of exciting wor- 
ship ; as in Roman Catholic countries they 
still are. Moreover, the early sculptures of 
Christ on the cross, ot virgins, of saints, 
were colored : and it needs but to cafl to 
mind the painted madonnas and crucifixes 
Btill abundant in continental churches and 
highways, to perceive the significant fact 
that painting and sculpture continue ia 
closest connection with each other where 
they continue in closest connection with their 
parent. Even when Christian sculpture was 
pretty clearly differentiated from painting it 
was still religious and governmental in its 
subjects — was used for tombs in churches 
und statues of kings : while, at the same time, 
painting, where not purely ecclesiastical, 
was ai)plied to the decoration of palaces, and 
besides representing royal personages, was 
almost wholly devoted to sacred legends. 
Only in quite recent times have painting and 



sculpture become entirely secular arts. Only 
within these few centuries has painting been 
divided into historical, landscape, marine, 
architectural, genre, animal, still-life, etc., 
and sculpture grown heterogeneous in re- 
spect ot the variety ot real and ideal subjects 
with which it occupies itself. 

Strange as it seems, tlien, we find it no less 
true, that all forma of written language, of 
painting, and of sculpture, have a common 
root in the politicoreligious decorations of 
ancient temples and palaces. Little resem- 
blance as they now liave, the bust that stands 
on the console, the landscape th.at hangs 
against the wall, and the copy of the Tirrwa 
lying upon the table, are remotely akin ; not 
only in nature, but by extraction. The 
brazen face of the knocker which the post- 
man has just lifted, is related not only to 
the woodcuts of the lUuntraied London News 
which he is delivering, but to the characters 
of the billet-doux which accompanies it. Be- 
tween the painted window, the prayer-book 
on which its light falls, and the adjacent 
m niiraent there is consangunitj'. The elfi- 
gies on our coins, tlie signs over shops, the 
figures that fill every ledger, the coals-ot- 
arms outside the carnage panel, and the pla- 
cards inside the omnibus, are, in common 
with dolls, blue-books, paper-hangings, line- 
ally descended from the lude sculpture-paint- 
ings in which the Egyptians represented the 
triumphs and worship of their god-kings. 
Perhaps no example can be given which 
more vividly illusi rates the multiplicity and 
heterogeneity of the products that in course 
of time may arise by successive differentia- 
tions from a common stock. 

Before passing to other classes of facts, it 
shoulcl be observed that the evolution ot the 
homogeneous into the heterogeneous is dis- 
played not only in the scpaiatiou of painting 
and sculpture from archiltclure and from 
each other, and in the greater variety of sub- 
jects they embody, but it is further shown in 
the structure of each work. A modern pic- 
ture or statue is of far more heterogeneous 
nature than an ancient one. An Egyptian 
sculpture-fresco represents all its figures as on 
one plane — that is, at the samedrstance from 
the eye ; and so is less heterogeneous than , 
painting that represents Ihein as at variou 
distances from the eye. It exhibits all object 
as exposed to the same degree of light ; and s( 
is less heterogeneous than a painting which 
exhibits different objects and different parts of 
each object as in dititrenl degrees of light. It 
uses scarcely any but the primary colors, and 
these in their full intensity ; and so is less 
heterogeneous than a painting which, intro- 
ducing the primary colors but sparingly, 
employs an endless variety ot intermediate 
tints, each of heterogeneous composition, and 
differing from the rest not only in quality 
but in intensity. Moreover, we see in these 
earliest works a great uniformity of concep- 
tion. The same arrangement of figures is 
perpetually reproduced — the same actions, 
attitudes, fac*s, dresses. In Egypt the 
modes of representation were so fixed that it 
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▼as sacrilege to introduce a novelty ; and 
Indeed it coul.l liave been only iu conse- 
quence oC a fixed mode of repiesenlalion 
tliat a sj'slem of liieroglyphics became pijssi- 
l)le. Tlie Assyiian biis-rel el's display paial- 
lel characters, lieitie:', kings, attendants, 
winned figures and animals, are severally 
dei)icttd iu like pr.silions, lioldmg lilie iui- 
pUmi nls, doing like things, and wuh lilie ex- 
pression or nuu-expiessian of face. If a 
palm-gTuve is introduced, all the trees aie of 
the same height, have the same number of 
leaves, and aie equidistant. When water is 
imitated, each wave is a counteipart of the 
re-t ; and the fish, almost alwajs of one 
kind, are evenly distributed over the suiface. 
The beaidsof the kings, the gods, and Iho 
■winged figures, are evirywhere siriiilav : as 
are the manes of the lions, and equally so 
those of the horses. Hair is repiesinted 
throughout by one form of cuil. The king's 
beard is quite archilecturally built up of 
compound liers of uniform cuils, alltinating 
with twisted tiers placed in a tiansveise 
direction, audananged with perfect leguUir- 
ity ; and the terminal tufts of the bulls' tails 
are lepresented in exactly the same manner. 
Without tracing out analogous facts in early 
Christian art, m which, though less striking, 
they are sliU visible, the advance in hetero- 
geneity will be sufficiently manifest on re- 
membering that in the pictures of our own 
aay the composition is endlessly vatied ; the 
attitudes, faces, expressions unlike ; the sub- 
ordinate objecis different in size, form, posi- 
tion, textuie ; and more or less of contrast 
even in the smallest details. Or, if we com- 
pare an Egyptian slalue, seated bolt upright 
on a block, with hands un knees, fingeis out- 
spread and parallel, eyes looking straight 
forward, and the two sides perfectly sym- 
metrical in every particular, with a statue of 
the advanced Greek or the modem school, 
which is as symmetrical iu respect of the 
position of the head, the body, tlie limbs, the 
anangement of the hair, dress, appendages, 
and in its relations to neighboring objects, 
we shnll see the change ficra the homogene- 
ous to the heterogeneous clearly manifested. 
In tlie co-ordinate origin and gradual dif- 
ferentiation of poetry, music, and dancing, 
we have another series of illustrations. 
Rhythm in speech, rhythm in sound, and 
jhj'thm in motion, were in the beginning 
paits of the same thing, and have only in 
process of lime become .separate tilings. 
Among various existing baibarous tribes ue 
find them still united. The dances of sav- 
ages are accompanied by some kind of mo- 
nolon'ius chani, the clapping of hands, the 
slrjkingof ludeinslrumtnts : there aie meas- 
ured movemeuls, measured woids, and meas- 
ured tones ; aud the whole ceremony, usually 
Laving reference to war or sacrifice, is of 
goveinmenlul character. In the eailyiec- 
ords of the hi.Jtuiic laces we similarly find 
these three foims of nietiical action uiiiiid in 
religious festivals. In the Hebrew writings 
we read that the triumphal ode composed by 



Moses on the defeat of the Egyptians ■w«i 
sung to an accompaniment of dancing and 
timbrels. The Israelites danced and suni' 
" at the inauguintion of the golden calf. 
And as it is geneially agreed that this repre- 
sentation of the Deity wiis boirowed fior- 
the mysteries uf Apis, it is probable that th 
dancing was copied from (hat of the Egyptian, 
on those occasions." Time was an dunua' 
dance in Sliiloh on the sacied festival ; am: 
Dnsvid danced before the ark. Again, iu 
Greece the like relation is everywhere seen : 
the oiiginal type being there, iis probably in 
other cases, a simultaneous chanting an«i 
mimetic representation of the life and advec- 
tures of the god. The Spartan dances wei« 
accompanied by hymns and songs ; and in 
geneia! the Greeks liad " nofestiijalsor relig- 
i.nis assemblies but wha*. were accompanied 
with songs and dances" — both cf them 
I'.eing tonus of worship used before altars. 
Amyng the Roman*, too, there were sacred 
dances : the Salian and lupercaliaa being 
nameel as of that kiniJ. Aiid even in Chris- 
tian countries, as at Linogcr-, in compara- 
tively recent limes, Iho people have danced 
in the cUi ir in honorof j saint, Tlio incipi- 
ent separation of these ones u»rled arts from 
each olhtr and from religion, V'a". eailj' vis- 
ible in Greece. Probably div<;rging from 
dances jiartly religious, partly warlike, aa 
the Cor.vbantian, came th." ivar dances 
proper, of which theie were various kinds ; 
and from these resulted seeulaf dances. 
Meanwhile music and poetry, (l.ough sliil 
united, came to have an cxislenc? .separata 
fri m dancing. 1 heaboiigioai Grt.'k poerns, 
religious in suliject, weie not leciied, liut 
chanted ; and though at first li:ccb:ait of the 
poet was accjmpanied by the d.'u^e cf the 
chorus, it idtimal'el3'"gfew iuloindepcradence. 
Later still, wlien the poem iiad been diilcr- 
entiateel into epic and lytic — wlieu it becama 
the custom to sing the lyric and recite the 
eiiic— poetry proper was boi.'. As duiiug 
the same period musical iusliumeril!= weie 
being multiplied, we may presume tliaimusia 
came to have an existence! apart frorj.v words. 
And both of them were begiunimj to assume 
other forms besides the religious. Facts 
having like implicalionu might be cited fiom 
the liistories of later times aud peoples ; as 
the practicesof our own early u instreb, whi> 
sang to the harp heroic naiiative* ver.sifitd 
by thein-clves to music of their own cumpo- 
silion : thus uniting the now stparal'.; '.fficcs 
of poet, C(;mpeiser, vocalist, aud instrumen- 
talist But, without further illu'^iralioQ, tlja 
common origin and giadual difCoientiatinn 
of dancing, poetry, and music will be sufii- 
ciently manifest. 

The advance from the homogeneous to 
the heterogeneous is displayed not only in 
the separation of these arts from each other 
and flora religion, but also in the multiplied 
diffeientiatiuus which each of them after- 
w.id undeigoes. Not t" dwell upon tha 
numberless kinds of dancing that have. Id 
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course of time, come into use ; and not to 
occupy space in detailing tlie progress of 
poetry, aa seen in tlie development of the 
various forms of metre, of rhyme, and of 
general organization, let us confine our at- 
tention to music as a type of the group. As 
argued L>y Dr. Burney, and as implied by 
the customs of still extant barbarous races, 
the first musical instruments were, without 
doubt, peicussive — sticl<s,\ calabashes, tom- 
toms — and were used simply to murk the 
time of tlie dance ; and in this constant rep- 
etition of the same sound we see music in 
its most homogeneous form. 

The Egyptians had a lyre with three 
strings. The early lyre of the Greeks had 
four, constituting their tetrachord. lu 
course of some centuries lyres of seven and 
eight strings were employed. And, by the 
expiration of a thousand years, they had ad- 
vanced to their " great system" of the double 
octane. Through all which changes there of 
course arose a greater heterogeneity of mel- 
ody. Similitaneously there came into use the 
different modes — Dorian, Ionian, Phrygian, 
jEolian, and Lydlan^answering to our keys ; 
and of these were there ultimately fifteen. 
As yel, however, there was but little hetero- 
geneity in. the time of their music. 

Instrumental music during this period 
being merely the accompaniment of vocal 
music, and vocal music being completely 
subordinated to woids, the singer being also 
the poet, chanting his own conipositions and 
making the lengths of his notes agree with 
the feet of his verses, there unavoidably 
arose a tiresome uniformity of measure, 
which, as Dr. Burney says, " no resources 
of melody could disguise." Lacking the 
complex rhythm obtained by our equal bars 
Rud unequal n.ites, the only rhythm was that 
produced by the quantity of the syllables, 
aad was of necessity comparatively monoto- 
n»us. And further, it may he observed that 
thechant thus resulting, being like recita- 
tive, was much less clearly differentiated 
from ordinary speech than is our modern 
song. 

Nevertheless, in virtue of the extended 
range of notes in use, the variety of modes, 
the occasional variations of time consequent 
on changes of metre, and the multiplication 
of instruments, music had, toward the close 
of Greek civilization, attained to consider- 
able heterogeneity — not indeed as compared 
with our music, but as compared with that 
whicli preceded it. As yet, however, there 
existed uothing but melody ; harmony was 
unknown. It was not until Christian church- 
music had reached some development that 
music in. parts was evolved ; and then it 
came into existence through a very unob- 
trusive differentialiun. Di'liicult as it may 
be to conceive J priori how the advance from 
melody to harmony could take place without 
II sudden leap, it is none the less true that it 
did so. The circumstance which prepared 
the way for it was the employment of two 
choirs singing alternately the same air. 
Aiterward it became the practice — very pos- 



sibly first suggested by a niistake— for the 
second choir to commence before the first 
had ceased ; thus producing a fugue. 

With the simple airs then in use, a par- 
tially harmonious fugue might not improb- 
ably thus result : and a very partially bar- 
monious fugue satisfied the ears of that age, 
as we know from still preserved examples. 
The idea having once been given, the com- 
posing of airs productive of fugal harmony 
would naturally grow up ; as in some way 
it did grow up out of this alternate choir. 
singing. And from the fugue to concerted 
music of two, three, four, and more parts, 
the transition was easy. Without piintinac 
out in detail the increasing complexity that 
resulted from from introducing uotcs o? vari- 
ous lengths, from the multiplicatiiin r.f keys, 
from the use of accidentals, from varieties of 
time, and so forth, it needs but to contrast 
music as it is with music as it was, to se« 
how immense is the iuereaFO of heterogene- 
ity. We see this if, looking ^t music in its 
ensemble, we enumerate its ragny different 
genera and species — it we consider the divi- 
sions into vocal, iristiumsntal, and mixed ; 
and their subdivisions into music for differ- 
ent voices and different instruments— if wo 
observe the many forma of sacred music, 
from the simple hymn, the chant, the canon, 
motet, anthem, etc. up to the oratorio ; and 
the still more numerous forms of secular 
music, from the ballad up to the serenata, 
from the instrumental solo up to the sym- 
phony. 

Again, the same truth is seen on compar- 
ing any one sample of aboriginal music with 
a sample of modern music — even an ordinary 
song for the piano ; which we find to bo 
relatively highly heterogeneous, not only iu 
respect of the varieties in the pilch and in 
the length of the notes, the number of differ- 
ent notes sounding at the same instant in 
company with the voice, and the variations 
of strength with which they ore sounded and 
sung, but in respect of the changes of key, 
tl e changes of time, the changes of Umire of 
the voice, and the many othtr modifications 
of expression. While between the old mo- 
notonous dance-chant and a grand opera of 
our own day, with its enifless orchestral 
complexities and vocal combiualious, the 
contrast in heterogeneity is so extreme that 
it seems scarcely credible that the one should 
have been the ancestor of the other. 

Weie they needed, many fuithci illustra- 
tions might be cited. Gt.ing back to the 
early lime when the deeds of the god-king, 
chanted and mimetically represented in ■ 
dances round his altar, were fuillicr narrated 
in picture-writings on the wails of temples 
and palaces, and so constituted a rude litera- 
ture, we might trace the tleveKipracnt of lit-' 
erature through phases in wbicti, as in the 
Hebrew Scriptures, it presents in cue work 
theology, cosmogony, histoiy, biography, 
civil law, ethics, poetry ; through other 
phases in which as in the Iliad, the religious, 
martial, historical, the epic, diamatic, and 
lyric elements are similarly commiugled ; 
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lowQ to its present heterogeneous flevelop- 
nent, in which its divisions and subdivisions 
re so numerous and varied as to defy com- 
lete classification. Or -we might trace out 
lie evolution of science ; beginning ■with the 
ira in which it was not jet differentiated 
rom art, and was, in union with ait, the 
andmaid of religion ; passing thiough the 
'lu in which the scienw'S weie so few and 
udimentary as to l)e simultaneously culti- 
'ated by the same philosophers ; and ending 
vith the eia in which the genera and species 
re so numerous that few can enumerate 
hem, and no one can adequately grasp even 
iQB genus. Or we might do the like with 
-.rchitecture, with the drama, with dress. 

But doubtless the reader is already weary 
if illustrations ; and our promise has been 
imply fullllied. We believe we have shown 
'•eyond quesliim, that that which Ijie Geiman 
hysiiiloL'-ifcts have found to be'jlie law oF| 
.rganic di. vclopmeut is the law of all devel- 
■pmtnt. The advance from the simple to 
.he cumpiex, through a process of si-.ccessive 
iiflerenlialions, is seen alike in the earliest 
hauiics of the universe to which we can 
eas'^u our way back ; and in the earliest 
harjges which we can inductively establish ; 
t is seen in !he geologic and climatic evolu- 
ion iif the caith, and of every single organ- 
^m r,n Us surface ; it is seen in Iheevolulion 
f buiiianily, whether conlempliiled in the 
ivilized individuar w in the aggi egation of 
aces-; it is sien in the evolution of society 
a respect alike of its political, its religious, 
ud its economical organization ; and it is 
een in Ihe evolution of all these endless con- 
■rete and alijiract products of human activ- 
■y wli;ch constitute the environment of our 
laily liie. Fmm the remotest pust which 
icrence can fathom, up to the novelties of 
/estetday, that in which progress essentially 
■onsi.-ls, IS ilie t.ansfoinialion 1,1 Ihs liomo-j 
feueous into the heterogeneous. ^f 

And now. from this uniformity of proced- 
rre, may we not infer some fundamental 
lecessity whence it results? May we not 
ationally seek for some all-iiervading prin- 
iple which determines this all-pervading 
rocess of things ? Does not the universality 
.f the law imply a uuiversal cause f 

That we can fathom such cause, noume- 
'!ally consideied, is not to be supposed. To 
(Jo this would be to solve that uliimate mys- 
tery which must ever transcend human intel 
ligence. But it still may be possible for us 
) reduce the law of all ijrogress, above estab- 
'ished, from llie condition of an empirical 
■cneialization, to the condition of a rational 
eneializalion. Just as it was possible to 
nterpi et Kepler's laws as necessary conse- 
luences of the law of gravitation ; so it may 
lie possible to interpret this law of prcgiess, 
in its multiform manifestations, as the neces- 
lary consequence of some similarly universal 
principle. As gravitation was assignable as 
rhe cauieof each of the groups of phenumena 
■.'hicli Kepler formulated ; so may some 
quaily simple attribute of things be assign- 



able as the cause of each of the groups of 
phenomena formulated in the foregoing 
pages. We may bo able to affiliate ail these 
varied and complex evolutions of the homo- 
geneous into the heterogeneous, upon certain 
simple facts of immediate experience, which, 
in virtue of endless repetition, we regard as 
necessary. 

The probability of a common cause, and 
the possibility of formulating it, being 
granted, it will be well, before goingfarlher, 
to consider what must be the gxrieral ehar- 
acteristics of such cause, and in what direc- 
tion we ought to look for it. We can with 
certainty predict that it has a high dcgice of 
generality ; seeing that it is common to such 
infinitely varied phenomena . just in piopor- 
tion to the universality of ils applicalion 
must be the abstractness of ils cLaiacter. 
We need not expect to see in it au obvious 
solution of this or that form of prrgiess ; 
becauseit equally refers to forms of pu.gresB 
healing little apparent resemblance to thtni : 
its association wilh multiform oidtrs of facts 
involves its dissociation fum any particular 
order of facts. Being that which delcniiines 
progress of every kind — aslicni.niic, geo- 
];gic, organic, clhnologic, social, econcmic, 
artistic, etc. — it must be concerned with 
some fundamental alliibule possessed in 
common by these ; and must be expressible 
in terms of this fundamenlal altiibute. Tlio 
only obvious respect in which all kinds of 
piogress are alike, is, that the^y are modes of 
change ; and hence, in somecharacleiistie of 
chaLges in geneial, the desired solution will 
probably be found. We may suspect d 
jiriori that in some law of change lies the ex- 
planation of this universal transformation of 
the liomogeueous into the heleiogeneous. 

Thus much premised, we pass at once to the 
statement of the law, which is this : Eicery 
actite fuYM prodvci smore than, one cliange — 
every cause produces moi'e tlian one effect. 

Before this law can be duly comprehended, 
a few examples must be looked at. When 
one body is struck against auolhcr, tiiat 
wliich we usually regard as the effect is a 
change of position or motion in one or both 
bodies. But n moment's thought shows us 
that this is a careless and very incomplete 
view of the matter. Besides the visible 
mechanical result, sound is produced ; or, to 
speak accurately, a vibration in one or bolh 
bodies, and in the surrounding air ; and 
under some circumstances we call this tlie 
effect. Moreover, the air has not only beea 
made to vibrate, but has had sundry currents 
caused in it by the transit of the bodies. 
Further, there is a disarrangement of the par- 
ticles of the two bodies in the neighborhood 
of their point of collision, amounting in 
some cases to a visible condensation. Yet 
more, this condensation is accompanied by 
the disengagement of heat. In some cases a 
spark — that is, light — results, from the in- 
candescence of a portion struck off ; and 
sometimes this incandescence is associated 
with chemical conihination. 

Thus, by the ori;;iual mechanical force ex- 
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pended in the collision, at least fire, and 
often more, different kinds of changes liave 
been produced. Talco, again, tlie ligbting of 
a candle. Piimarily this is a chemical 
cliange consequent on a lise of temperature. 
The process of combination Iiaviiig onco been 
set going Ijy extraneous heat, theic is a con- 
tinued formation of oarbouio acid, water, etc. 
— iu itself a result more complex than the ex- 
traneous heat that flist caused it.- But ac- 
cjmp;u)yiug this process of conibinatioa 
there is a production of heat ; theie is a pro- 
ducliun of liglU ; there is an ascending col- 
umn of hot gases generated ; there aie cur- 
rents established in the surrounding air. 
Moreover, the decomposition of one force into 
m:iny forct's does not end here : each of the 
several chaoses produced becjmes the parent 
of fun her cliHtiges. The caibonic acid given 
off v,-ill by and by combine wilii s^me base ; 
or uu ier llie iniiucnce cf sunshine give up 
its Ciirhon to the leaf of a plant. The water 
will modify the liygrometric state of the air 
a;ouad ; or, if the current of hot gases cou- 
taiaiag it cjma against a old body, will be 
ondeii.-sed : allerifig the temperature, and 
perhaps tlie elutmieal slate, of the surface it 
cov^ r3. Tlie heat given out molts the sut)- 
JHcent tallow, and expands whatever it 
wamis. Tue light, falling on vaiious sul)- 
slances, calls fov.th from them reactions by 
which it is modilied ; aud so divers colors 
are produced. Similarly even with these 
secjudary actions, which may be traced out 
into ever-multiplying ramifications, until they 
become too minute to be appreciated. And 
thus it is with all changes whatever. No 
case can be named in which an active force 
docs not ev jIvb forces of several kinds, and 
each of these, other groups of forces, Uui- 
ver.-ially the effect is more complex than the 
cause. 

Doubtless the reader already foresees the 
course of jur agument. Tliis multiplication 
of lesults, which is displayed in every event 
of to-day, has been going on fiom the begin- 
ning ; and is true of the granJet^t phenouiona 
of the universe as of the most insignilicaut. 
From tlie law ih.U every active ioice pro- 
duces in,)re iHiin one change, it is an inevi- 
table corollary that through all time there 
has been an ever-growing complication cf 
things. Starting with the ultimate fact that 
every cause produces more than one effect, 
we may rea;iiiy see Ihat throughout creation 
there must have g^me on, and must still go 
on, a never-ceasing transformation of the 
hum.jgi'ueous into the heterogeneous. But 
let uj Itaee out this truth in detail.* 



* A cor-relative trutli wliich ought also to lie taken 
liilo account (iliat the state of liomogeneity is one of 
niiataDIu equilibrium), liut whirh it vvoultl greatly en- 
cumbi-r tlie argument to exemplify iu oonnectlon with 
thi: above, will bo found developed in the easay on 
*' Truiiseeudental Physiology." 

t Tli'j idea that the Nebular Hypothesis has been 
disproved because what were thouglit to be existing 
ue lUliB hive been resolvfid into clusters of stars is 
uliiui-t beneath notice. A prioH it was highly Im- 
' probable, if not impossible, that nebulous masses 
should ttill remain uncondensed, while others have 
be, n condensed miiUona of years ugo. 



Without committing ourselves tn it 
more than a speculation, though a highly 
prol)able one, let us again commence with the 
evolution of the solar system out of a nebu. 
lous medium.f From the mutual attraction 
of the atoms of a diffused mass whoso fornil 
is unsymmeliical, theie results not only con-! 
densatiju but rotation : gravitation simul- 
taneously geuerales both the centripetal and 
thecentiilugal forces. While tlie condensa- 
tion and the rate of rotation are progressively 
increasing, the approach of the atoms neces-j 
sarily generates a progressively increasing' 
temperature. As this temperature rises, light 
begins to be evolved ; aud ultimately there 
results a revol\iag spheie of fluid matter 
radiating intense heat and light — a sun. 

There are good reasons for believing thati 
in consequence of the high tangential veiocs. 
ity, and consequent centrifugal force, ac- 
quired by the outer parts of the condensinl^ 
nebulous mass, there must be a periodic^;; 
detachment of lotaliug rings ; and that, from 
the breaking up of these nebulous rings, 
there must ni ise masses which in the coursu 
of tlieir condensation repeat the actions ot- 
tbe parent mass, and so produce planets and 
their Fatellites— an inference strongly sup- 
poited by the slill extant rings of Saturn. 

Should it beitafttr be s^atisiactorily shown 
that planets and salcUites were thus gener- 
ated, a striking illustration will be affordL 
of the Iiighly heterogeneous ffftcts produccn 
by the primary homogeneous cause ; but it 
will serve our present purpose to point to the 
fact that from the mutual attiaclicn of the 
particks of an irregular nebulous mass there 
result cr-ndensation, rotation, heat, and light. 

It follows as a corollary from the nebular 
liypothesis, that the earth" muFt at flrtt hafe 
Ijeen incandescent ; aud whether the nebular 
hypothesis be true or not, this oiiginal in- 
candescence of the earth is now inductively 
established— or, if not established, at least 
rendered so highly probable that it is a gen"- 
erally adrailled geological doctrine. Lotus 
look first at the astronomical attributes of 
this once molten globe. From ils rotation 
there result the oblateness of its form, the 
alternations of day and night, and (under the 
influence of the moon) the tides, aqueous and 
atmosphciic. From the inclination of its 
axis there result the precession of tbe equi- 
noxes and the many differences of the seasons, 
both simultaneous and successive, that per- 
vade its surface. Thus the multiplication of 
effects is obvious. Several of tlie differenti- 
ations due to the gradual cooling of the earth 
have been alieady noticed — as the formation 
of a crutt, the solidification cf sublimed ele- 
ments, the precipitation cf water, etc.— and 
we here again refer to them men Iv to point 
out that they are simuttaneous effe'cts of the 
one cause, dimitrishiug heat. 

Let us now, however, observe the multi- 
plied changes afterward arising from the 
continuance of this one cause. 'The cooling 
of the earth involves its contractien. Hence 
the solid crust first formed is presently too 
largo for the shrinking nucleus ; and as it 
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lliannot support itself, inevitably follows the 
jjucleus. Bill a spheroidal envelope cannot 
ifjink (luu-Q into contact with a smaller inlor- 
[iiiil spheroid without disruption ; it must 
run inio vi'rinklcs iis the rind of an apple 
Aies when the bulk of its interior decreases 
,froin evuporaiion. As the cooling progresses 
and the euvelnjie thicktns, tlie i uliies conse- 
"queut on these ci.nli actions must become 
..'irreater, rising ultimatelj- iutT hills and 
m'juutains : aul tlie later systems of mouu- 
^tains Uhls produced nnist not oclj' be higher, 
^as we lind them to he, but they must be 
'longer, as we also find them to be. Thus, 
■leaving out tf view other modifying forces, 
we SCO what immense heterogeneity of sur- 
' face has aiisen from the one cause, loss of 
heat — a heleiogeutity which the telescope 
sliuws ns to by paraded t'n the face of the 
moon, V. Iieie aqueous and atmospheric agen- 
cies have Iiein alisrnt. 

But ue hai e yet to notice another kind of 
helerng; neily of sutface similaily and simul- 
taneously caused. While the earth's oust 
was still thin, the ridges produced by its 
eontraction must uot oidy have been small, 
but the spaces between tliepe ridges must 
have rested witli great evenness upon the sub- 
jacent liijmd .spheroid ; and the water in those 
arctic and aularetic regions in which it flist 
C:TOden.~ed must have been evenly disttib- 
uted. But as fast as the crust grew thicktr 
and gainfd coirei-ponding stiength, the lines 
of 1ra<-i\ire from lime to time caused in it 
must have occurred at greater distances 
apail ; Uu iiueir.iLUiate su.faces must have 
foUovved ihe conlracliug uueleus with less 
uniformitv ; and there must hare resulted 
larger areas of land and water. If any ouo 
after wiai;ping up an orange in wet tissue 
paper, and observing not only how small are 
the wrinkles but how evenly the intervening 
spacps lie upon the suiface of the orange, 
win then wiap it up in thick cartridge-paper, 
and note b'ltli the greater height of theridges 
and the much larger spaces throughoutwhicli 
the paper d.ics nut touch the orange, ho will 
realize the faet, tliat as the earth's solid en- 
velope grew tliickcr, the areas of elevation 
and depresfcir.n must have become greater. 
In place of i.slands more or less homogene- 
ously scattered over an all-embracing sea, 
/there niu.-l have graduall}' arisen heterogene- 
ous airangcinenls of continent and ocean, 
sue 1; as we now knov.'. 

Once m :e, this double change in the ex- 
tent and in t'le elevation of the lands, in- 
volved yet another species of heterogeneity, 
that of coufd-liiie. A toleraljly even surface 
raiscfl out of the ocean must have a simple, 
regular scu-margin ; hut a surface varied by 
table-lands and intersected by mountain- 
chains must, when raised cut of the ocean, 
have an outline extremely irregular both in 
its leading featuiea and in its details. Thus 
endlf.'^s is the accumulation of geological and 
geographical results slowly brought about 
by this one cause — the contraction of the 
earth. 
When we pass from the agency which go- 



ologifts term igneous, to aqueous and at- 
iiiospheiic agencies, we see the like ever- 
growing complications of elfects. The dc- 
nuuirig actions of air and water have, from 
the beginning, been modifying every exposed 
suifa<'c ; everywhere causing many different 
changes. Oxidation, bent, wind, frost, lain, 
glaciers, rivers, tides, wa^es, have been un- 
ceasingly producing disiultgration ; varying 
in kinel and amount according to local cir- 
cumstances. Acting upon a tract of gianite, 
they here woik seaicely an appieciable 
effect ; there cause exfoliations of the suiface 
and a resulting heap of debris and houldeis ; 
and elsewhere, after decomposing the feld- 
spar into a white clay, carry away this and 
the accompanying quartz aiifl mica, and de- 
posit them in separate b(i!s, tluv'atile and 
marine. When the exposed laml consists of 
sevcial unlike formations, sedimentary and 
igneous, the denudation produces changes 
piopoitionaldy more heterogeneous. Tho 
formations being disintegiable in different 
dcgiees, there follows an increased irregular- 
ity of surface. Theare as drained by different 
rivers being differently constituted, these 
rivers carry down to the sea different combi- 
nations of ingredients; and so sundiynew 
strata of distinct composiiion are formed. 

And here indeed we may see very simply 
illustrated, the truth, which we thall presently 
liave to trace out in more involved cases, that 
in proportion to the heterogeneity of the ob- 
ject or objects on which any force expends 
itself, is the heterogeneity of tlie results. A 
continent of complex structure, exposing 
many strata irregularly distributed, raised to 
various levels, tilled up at all angles, must, 
under the same denuding ogencien, give cii- 
gin to immensely multiplied results ; each 
district must be differently modified ; i ach 
river must carry down a different kind of 
detritus ; eachdepositmustbediffciently dis- 
tributed by the entangled currents, tidal and 
other, which wash the contorted shores ; and 
this multiplication of results must manifestly 
be greatest where the complexity of tho sur- 
face is greatest. 

It is out of the question here to trace in de- 
tail the genesis of those endless complications 
described by geology and physical geog- 
raphy : else we might show how the general 
truth, that every acr.ive force produces more 
than one change, is exemplified in the highly 
involved flow of the tides, in the ocean cur- 
rents, in the winds, in the distribution of 
ram, in tlie distribution of heat, and su furth. 
But uot to dwell upon these, let us, for tho 
fuller elucidation of this truth in relation to 
the inorganic world, consider what would be 
the consequences of some e.xtensive cosmical 
revolution — say the subsidence of Central 
America. 

The immediate results of the disturbance 
would thenrselves be suflieieutly complex. 
Besides the numberless dislocations of si raia, 
the ejections of igneous matter, the propaga- 
tion of earlhqualce vibrations thousands of 
miles around, tlie loud explosions, and the 
escape of gases, there would be the rusU of 
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the Atlantic aud Pacific Oceans to supply 
the vaciint space, the subsequent recoil of 
enormous waves, which would traverse both 
these oceiuis aud produce mj'riads of oliangts 
along Ihoir shorus, the corresponding aliiios- 
phei ic waves complicated by the currents sur- 
rounding each volcanic vent.and the electrical 
disclKii-ges with which such disturbances are 
accompiUiied. But these temporary effects 
wo\ikl be insignificant compared with the per- 
manent ones. The complex currents of the 
Allantic and Pacific would be altered in di- 
rection and amount. The distribution of 
heat achieved by these ocean currents would 
be dift'erent from what it is. The ^riauge- 
ment of llie isothermal lines, not even on the 
UL'iglil)oriug continents, but even throughout 
Europe, vvuuUi be changed. The tides would 
flow (lifi:ereiitly from what they do now. 
There would be more or less modification of 
the winds in their periods, strengths, diicc- 
tions. quiililies. Rain would fall scarcely 
anywhere at the s-une times, and in the same 
quantities as at present, iu short, the me- 
teorological conditions thousand.^ of miles 
off, on all sides, would be more or leas revo- 
lutionized. 

Thus, without taking into account the 
infinitude of modiricalions which these 
changes of climatd would produce upon tlie 
flora and fauna, both of land aud sea, the 
reader will sm liie immense heterogeneity of 
the results wrought out by one force, when 
that force expends itself upon a previously 
complicated area ; and he will readily draw 
the cuvoUary that from the beginning the com- 
plication lias advanced at an increasing rate. 

Before going on to sliow how organic prog- 
ress also depends upon the universal law 
that every force produces more tlian one 
change, we have to notice the manifestation 
of this law in yet another species of inor- 
gaidc progress^nam.jly, chemical. The 
same geneial causes that have wrought out 
the hetorogeui'ity of the earth, physically 
considered, have simultaneously wrought out 
its chemical heterogeneity. VVithout dwell- 
ing upon the general fact that the forces 
which liave been increasing the variety and 
c.)raple.\ity of geological formations, have, 
at the same time, been bringing into contact 
elements not previously exposed to each 
other under conditions favorable to union, 
and so have been adding to the number of 
chemical compounds, let us pass to the more 
important complications that have resulted 
from the cooling of the earth. 

Tliere is every reason to believe that at an 
extreme heat the elements cannot combine. 
Even under such heat as can be artificially 
produced, some very strong affinities yieldf, 
as for instance, that of oxygen for hydro- 
gen ; and the great majority of chemical 
compounds are decomposed at much lower 
temperatures. But without insisting upon 
the highly probable inference, that when the 
earth was in its first state of incandescence 
there were no chemical combinations at all, 
it will suffice our purpose to point to the un 
questionable fact that the compuuads that car 



exist at the highest temperatures, and which 
must, therefore, have been tlie first that wen 
formed as the earth cooled, are those of thi 
simplest constitutions. The protoxides— in. 
eluding under that head the alkalies, earths 
etc, — are, as a class, the most stable com 
pounds we know : most of ihcm resisting de- 
composition by any beat we can generafc. 
These, consisting severally of one atom lI 
each component element, are comliiualioni 
of the simplest order— are but one degiee leei, ' 
homogeneous than the elements themselves 
More heterogeneous than these, kss siablc, 
and therefore later in the earth's history, art 
the deutoxides, Iritoxides, peroxides, etc. ; ii: 
whjch two. three, four or moieatomsof oxy 
gen are united witii one atorri ot metal or olhei 
element. Higher than these in heteiogeneitj 
are the hydrates ; in which au oxide of hy- 
drogen, united with an oxide of some othei 
element, forms a substance whose atoms sev- 
erally contain at least fouB ultimate atomi 
of thiee different kinds. Yet moie helero 
gencous and less stable still are the salts 
which present us with compound atoms eacl 
made up of five, six, seven, eight, ten, twelve, 
or moie atoms, of thrie, if not moie kinds. 
Then there are the hydrated salts, of a yt 
greater heterogeneity, which undergo parlip 
decomposition at much lower temperatures 
After them come the further- complicatei! 
supersalts and double salts, having a stabilitj 
agai[i decreased ; and so throughout. With 
out entering into qualifications for which wi 
lack space, we believe no chemist will deuj 
it to be a general law of these in organ! 
combinations that, other things equal, Ihi 
stability decreases as the complexity in 
creates. 

And then when we pass to the compnundi 
of organic chemistry, we find this general law 
still further exemplified : we find mucb 
greater complexity and much less stability. 
An atom of albumen, for instance, consisiS 
of 483 ultimate atoms of five different kinds. 
Fibrine, still moie intricate in constitution, 
contains in each atom, 298 atoms of caibon, 
40 of nitrogen, 3 of sulphur, 338 of hydro- 
gen, and 93 of oxygen — in all, 0(50 atoms ; or, 
more strictly speaking — equivalents. And 
these two substances are so unstable as t; 
decompose at quite ordinary temperatures- 
as that to which the outside of a joint of roa*. 
meat is exposed. Tlius it is manifest th& 
the present chemical heterogeneity of th< 
earth's surface.has arisen by degrees, as ths 
decrease of heat lias permitted ; and that il 
has shown itself iu three forms — first, in tho 
multiplication of chemical compounds ; sec. 
ond, in the greater number of different ele- 
ments contained in the more modern of these 
compounds ; and third, in the higher and 
more varied multiples in which these more 
numerous elements combine. 

To say that this advance in chemical hete- 
rogeneity is due to the one cause, diminution 
of the earth's temperature, would be to say 
too much ; for it is clear that aqueous and at- 
mospheric agencies have been concerned; 
and, further, that the affinities of the ele- 
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meats themselves are implied. The cause has 
all aloug b( en a composite one : the cooling 
of tlio earth having been simplj' the must 
general of the concurrent cmues, or assem- 
blage of conditions. And here, indei'cl, it 
may be remarked that in the several classes 
of facts already dealt witli (excepting, per- 
haps, the first) and still more iu tliose uiili 
which we sliall presently deal, the oauiies 
are more or less compound ; as indeed are 
nearly all causes -nith which we are ac- 
quainted. Scarcely any change can willi 
logical accuracy be wholly ascribed to one 
agency, to the neglect of the permanent or 
temporary conditions under wliich only lliis 
agency produces the change. But as it does 
not materially affect our argument, we pre- 
fer for simplicity's sake, to use throughout 
the popular mode of expression. 

Perhaps it will be further objected, that to 
assign loss ot heat as the cause of any 
. changes, is to attribute these changes not to 
a force, but to the absence of a force. And 
this is true. Strictly speaking, tlie changes 
should be attributed to those forces which 
come into action when the antagonist force 
is withdrawn. But though there is an inac- 
curacy in saying that the freezing of water 
is due to the less of its heat, no jiiactical 
error arises from it ; nor will a pajullul luxily 
of expression vitiate our ttattmeuls lespecl- 
ing the multiplication of cllects. Indeed, the 
objection serves but to draw attenlinn to tlio 
fact, that not only does the exeiliun of u, 
force produce more than one change, but the 
withdrawal of a force produces more than 
one change. And this suggesislhat pcrliaps 
the most correct statement of our general 
principle would be its most abstract state- 
ment— every change is followed by more 
than one other change. 

Returning to the thread of our exposition, 
■we have next to trace out, in organic 
progress, this same all-pervading principle. 
And here, where the evolution of the homo- 
geneous into the heterogeneous was first ob- 
served, the production of many changes by 
one cause is least easy to demonstrate. Tho 
development of a seed into a jjlant, or an 
ovum into an animal, is bo gradual, while the 
forces which determine it are so involved, 
and at the same lime sn unobtrusive, that it 
is difficult to detect the multiplication of 
efifecls which iselsewhere eoobvious. Never- 
theless, guided by indirect evidence, we may 
pretty safelj' reach the conclusion that here 
too the law liolds. 

Observe, first, how numerous are the effects 
which any marked change woiks upon an 
arlult organism — a human being, for in- 
stance. An alarming sound or sight, besides 
the impressions on the organs ef sense and 
the nerves, may produce a start, a scream, a 
distortion of the face, a trembling conse- 
quent upon a general muscular relaxation, a 
burst of perspiration, an excited action of 
the heart, a rush of blood to the brain, fol- 
lowed possibly by arrest of the heart's action 
and by syncope : and if the system be feeble, 
Hn indisposition with its leng train of com- 



plicated symptoms may set in. Similarly in 
cases of disease. A minute portion of the 
small-pox vi'us introduced into the system 
will, in a severe case, cause, during the first 
stage, rigors, heat of skin, accelerated pulse, 
furred tongue, loss of appetite, thirst, epi- 
gastric uneasiness, vomiting, headache, pama 
in the back and limbs, muscular weakness, 
convulsions, delirium, etc. ; in the stconcj 
slage, cutaneous eiuption, itching, tingling, 
sore tliroat, swelled fauces, salivation, cuilgh, 
boaiseness, dyspnoea, etc., and in the third 
stage, (Edematous inflammations, pneumonia, 
pleurisy, diairhcea, inflammation of the 
brain, ophthalmia, erysipelas, etc. ; each of 
which enumerated symptoms is itself more 
or less complex. Medicines, special foods, 
l)etler air, might in like manner be instanced 
as producing multiplied results. 

Now it needs only to consider that the 
many changes thus wrought by one foico 
upon an adult organism, will be in pait par- 
alleled in an embryo organism, to understand 
how heie also, the evolution of the homo- 
geneous into the heterogeneous may be duo 
to the production of many effects by one 
cause. The external heat and other agencies 
which determine the first complications of 
the germ, may, by acting upon these, super- 
induce further complications ; upon tliesu 
stdl higher and more numerous ones ; and so 
on continually : each organ as it is developed 
serving, by its actions and reactions upon 
the rest, to initiate new complexities. Tha 
first pulsations of the foetal heart must simul^ 
taneously aid the unfolding of every part. 
The growth of each tissue, by taking from 
the blood special proportions of elements, 
must modify the constitution of the blood ; 
and so must modify the nutrition of all the 
other tisiues. The heart's action, implying aa 
it does a certain waste, necessitates an addi- 
tion to the blood of effete matters, which 
must influence the rest of the system, and 
perhaps, as some think, cause the formation 
of excretory organs. The nervous connec- 
tions established among the viscera must 
further multiply their mutual influences : 
and so continually. 

Still stronger becomes the probability ol 
this view when we call to mind the fact, 
that the same germ may be evolved into 
different forma according to circumstances. 
Thus, during its earlier stages, every embryo 
is sexless — becomes either male or female as 
the balance of forces acting upon it deter- 
mines. Again, it is a well-establishei! fact 
that the larva of a working-bes will develop 
into a queen-bee, if, before it is too late, its 
food be changed to that on which the larvae 
of queen-bees are fed. Even more remark- 
able is the case of certain cntozoa. The ovum 
of a tape-worm, getting into its natural 
habitat, the intestine, unfolds into the well- 
known form of its parent ; but if carried, as 
it frequenll}' is, into other parts of tha sys- 
tem, it becomes a sac-like cieature, called by 
naturalists the /Hohinocooaas — acreatuie sjex- 
tremely different from the tape-worm in as- 
pect and structure that only after careful 
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Investigations has it been proved to have fie 
kam'B origin. All whicli instances imply that 
eaali aJv.mce in emliryimio coruplicalijn le- 
sulls from the acli.m of incident forces upoa 
the complication previously e.visting. 

Indeed, we may tinil a priori reason to 
thinli tliat tlie evolution proceuds after this 
nanii'-T. For since it is now known that uo 
;i3(in, anim:il or vegetable, contains tlie 
iliglltest rudiment, trace, or indication of the 
future organism— now that the microscope 
has shown us that llio first process set up in 
every fertilized germ is a process of re- 
peated spontaneous fissions, ending in the 
production of a mass of cells, not one of 
which exhibits any special character: there 
seems n.i alternative but to suppose that the 
partial organization at any moment subsist- 
ing in a growing embryo, is transformed by 
the agencies acting upon it into the succeed- 
ing puase of organization, and this into the 
next, until, througli ever increasing com- 
olexities, the ullimito form is reached. 
Thus, though the sublilty of the forces and 
he slowness of (he results prevent us from 
Ureetly showing that the stages of increas- 
ig hfiterogfueity through which every em- 
■ryo passes, severally arise from the produc- 
;on ot many changes by one force, yet, ia- 
i.rectly, we have strong evidence that they 

We hive marked Iiow multitudinous are 
J effects which one cauSe may generate in an 
ull organism ; that, a like multiplication ot 
t^cts must happen in the unfolding orjian- 
iii we have observed in sundry illustiative 
ises ; further, it has been pointed out tliat 
ae abilii;y which like germs have to origi- 
lale unlike forms, implies that the successive 
ransformations result from the new changes 
uperindueed on previous changes ; and we 
lave seen that structureless as every germ 
rigiually is, tlie development ot an organ- 
mi out of it is otherwise incomprehensible, 
-fot indeed, tliat we can thus really explain 
lie production of any plant or animal. We 
re still in the dark respecting those myste- 
ious propel lies in virtue of whicli the germ, 
/hen subject to fit influences, undergoes the 
leeial changes that bugin the series of Irans- 
iiuiatious. All WB aim to sliow is that, 
ven a germ pos^sessing these mysterious 
operties, tbo evolution of an organism 
irn it probably depends upon that multi- 
icalijn of effects whicli we have seen to be 
e cause of progress In general, so far as we 
ive yet traced it. 

When, leaving the development of single 
ants and animals, we pass to that of the 
ith's floia and fauna, the course of our 
gumcnt again becomes clear and simple, 
iiough, as was admitted iu the first pait of 
is aiticlc, the fragmentary fads palteon- 
logy has accumulated, do not clearly war- 
ut us iu saying that, in the lapse of geo- 
gic lime, there luivc been evolved more 
:lerogeneou3 organisms, and more hetero- 
neous assemblages of oiganisms, yet we 
all now see tliat there mind ever have been 
iendency towaid these results. We ehali 



find that the production of many effects liy 
one cause, which, as already shown, has 
been all along increasing the physical hetero- 
geneity ot the earth, has further involved an 
increasing heterogeneity iu its floia and 
fauna, individually and collectively. An il- 
lustiation will make this clear. 

Suppose that by a series of upheavals, oc- 
curring, as they are now known to do, at long 
intervals, the Bast Indian Archipelago were 
to be, step by step, raised into a continent, 
and a chain of mountains formed along the 
axis of elevation. By the first of these up- 
heavals, the plants and animals inhabiting 
Borneo, Sumatra, JSTew Guinea, and the lesi, 
would be subjected to slightly modified sets 
of conditions. The climate in general would 
be altered in tcmpeialure, in iiumidily, and 
in its periodical variations ; while the local 
differences would be multiplied. These 
modifications would affect, peihaps inappre- 
ciably, the entire floia and fauna of the re- 
gion. The change cf le-. el would produce 
additional modifications: varjing in differ- 
ent species, and also in different members of 
the same species, according to their distance 
from the axis of elevation. Plant.'', growing 
only on the sea-shore in special localities, , 
might become extinct. Others, living only 
in swamps of a certain humidity, -would, if 
they survived at all, probably undergo visi- 
ble changes of appearance. While flill great- 
er alterations would occur in the plants grad- 
ually spreading over the lands newly laiscd 
above the sea. The animals and insects liv- 
ing on these modified plants, would them- 
selves be in some degree modified by change 
of food, as well as by change of climate ; 
and the modification would be more marked 
where, from the dwindling or disappearance 
of one kinil of plant, an allied kind was 
eaten. In the lapse of the many geneiatioDS 
arising before the next upheaval, the sensible 
or insensible alterations thus produced in 
each species would become organized — there 
would be a more or less complete adaptation 
to the new conditions. The next upheaval 
would superinduce further organic changes, 
implying wider divergences from the primary 
forms, and so repeatedly. 

But now let it be observed that the revolu- 
tion thus resulting would not be a substitu- 
tion of a thousand more or less modified - 
species for the thousand original species ; 
but in place of the tliousand original species , 
there would arise several thousand species, or 
vaiieties, or changed foims. Each species 
being distributed over an area of some extent, 
and tending continually to colonize the new 
area exposed, its different members would bo 
subject to different sets of changes. Plants 
and animals spreading toward the equator 
would not be affected in the same way with 
others spreading from it. Those spreading 
toward the new shores would undeigo 
changes unlike the changes undergone by 
those spreading into the mountains. Thus, 
each original race of organisms would become 
the root from which diverged seveial races 
differinji more or less from it and from each 
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other ; and ■while some of tliefe mislit subse- 
quently disappear, piobably moie than ons 
would survive m the next geologic period : 
the very dispeiti u itself increasing the 
chances of survival. Not only would there 
he certnin mndilicatioDs thus caused by 
change of phy.siral conditions and food, but 
also in some easts olhcrmndifieations caused 
by change < f habit. The fauna of each 
i.-hind, pcoplino-, step by step, the newly- 
raised t'lict-i. would eventually come in con- 
tact witli the fauuas of oilier islands ; and 
some members of these other faunas would 
be unlike any creatures before seen. Her- 
bivores meeting with new beasts of prey, 
would, in some cases, lie led into modes of 
defence or escape differmg from those pre- 
viously used ; and simultaneously the beasts 
of prey would modify their modes of pursuit 
and attack. We know that when circum- 
stances demand it, such changes of habit da 
take place in animals ; an.l we Isuow that if 
the- new habits become the dcmiuant ones, 
they must eventually in some degree alter the 
organizalion. 

Observe, now, linwever. a further crnse- 
qnsnce. Theie must arise not simply a tend- 
ency towaid the diffeientiatioii of each race 
of organisms into several races ; but also a 
tendency to the occasional productitn of a 
somewhat higher organism. Taktn in the 
mass tlitse divergent vaiietics ■^^hicb have 
been caused by fresh physical coBdili( ns and 
habits of life will exhibit changes quile in- 
definite in kind and degree ; and changes 
that do not nectssaiily ct^n.'^tilute an advance. 
Piobably in most cases themcdilitd Ijpe will 
be neither mere nor less heterogeneous than 
ttie original one. In some cases the habits 
of life adopted being simpler than bcfoie, a, 
hss helerogcnecus fctiuetuie will result:' 
there will be a retrogradation. But it must 
now and then occur, that .'onie divTsien of a 
fpecies, falling into circumslances wlikh 
give it ralhei more complex ixpuitnces, and 
demand aeti^us tcmtwhat more invohed, 
will have certain of ils organs fuilhcr differ- 
entiated in properlionately small dfgrtcs — 
will become slightly moie heterogeneous. 

Thus, in liienaiuial ctuise of things, there 
will from time to time arise an incieased 
heterogeneity both of the earth's floia and 
fauna, and of individual races included in 
them. Omilling deiaikd explanations, and 
allowing for tie qualifications which cannot 
here be spccilfied, we thjnk it is clear that 
geological mutationshave all along tended to 
eomplicale the foims of life, whtlher re- 
paidtd sepaialely (;r collectively. The same 
causes which have kd to the evolution of the 
earth's ciust from the simple into the com- 
plex, have simultaneously led to a paiallel. 
evolution of the life upon its surface. In 
this case, as in previous ones, we see that the 
transformation of the homogeneous into the 
heterogeneous is consequent upon the pni- 
versal principle, that every active force pro- 
duces more than one change. 

The deduction here drawn from (he estab- 
lished truths of gecit'--'ry and the general laws 



of life, gains immensely in weight on finding 
it to be in harmony wilh an inrluction diawn 
from diieet expeiienee. Ju.st that di\er- 
pcnce of many laees lium cue race, Which 
we inferred niust have been continually oc- 
curiing during geologic time, we km w to 
have (ccurred dniing the puhistoiic and 
historic periods, in man and domestic uni- 
mals. And just that niultiplicalion of efl'i ets 
which we concluded must have pioduce d the 
fiist, we see lias pioduced the liisit. tingle 
causes, as fanuuc, pressure of pr puliiiion, 
war, have periodically led to fuilher disper- 
sions of mankind and of dependint ciiat- 
xires : each sueh dispeision inilialirg new 
moditications, new vaiieties of I j pe. "W lie I her 
all the human races be or be not deiived 
from one stock, philology makes it clear that 
whole groups of races now easily distinguish- 
able from each other were originally one lace 
— that the diilusion eif cue race into differ- 
ent climates and conditions of txi,':|ence has 
produced many modified forms of il. 

Similarly wilh domestic animals. Though, 
in some cases — as that of dogs — cnmmunily 
cf origin will perhaps be disputed, yet iu 
other cases — as that of the sheep or tlic cattle 
eif our own country — it will not be ques- 
tioned that local differences of climate, fuod, 
and liealment, have transformed oneoriginaL 
breed inio numerous breeds now beer nie so 
far dislinct as to produce unstable h) bi ids. . 
Moreover, through the complications of 
effects flowing from single causes, we hero 
find, what we before inferred, not only aui 
increase of general lieterogeneity, but also of 
special heterogeneity. While eif the di^ergenti 
divisions and subdivisions of the human lace,, 
many have undergone e^hanges not coiislilu-. 
ting an advance ; while iusome the type mayi 
have degraded ; iu others it has beceunc de-- 
cidedly more heterogeneous. The civilized i 
European departs more widely from the ver-- 
tebrate archetype than does the satiige. . 
Thus, both the law and the cause of [ire.g- 
ress, which, from lack of evidence, can be- 
but hypotheticallysubslantialediu respect of 
the earlier forms of life ou our globe, can be- 
actually substantiated in respect of the latest, 
forms. 

If the advance of man toward , greater- 
heterogeneity is traceable to the produciion. 
of many effects by one cause, still more 
clearly may the advance of society toward 
greater heterogeneity be so explained. Con- 
sider the growth of an industrial organizi- 
tion, Wnen, as must occasionally biippcu, 
sums individual of a tribj displays unusu- 
al aptitude for making an article of gen- 
eral use — a weapon, for instance — which was 
before made by each man for himself, there 
arises a tendency toward the differentiation of 
that individual into a maker of such wea|)on. 
His companions — warriors and hunters all of 
them— severally feel the importance of having 
the best weapons that can be made ; and aie 
therefore certain to offer strong inducements 
to this skilled individual to make weapons 
fur them. He, on the other hand, having 
not only an unusual faculty, but an unusual 
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likiiio;, for miking such weapons (the talent 

aii.l tim i.lesi.e l>e any occ ipilioa btiug com- 

m.)uly a=Hi)cia(ed), is pi'ii«lisp)sed tj fulfil 

ttiesc uoiumi.s-ii jiH ou the offer of an adeqiiutu 

rewind : uspL-cially in liis )jve of distiuctiua 

i3 ttlaij gratified. Tiiis first specializatioa of 

fiiiicUivi, oiii;rj commence 1, tan U ever to be- 

. cuinii m.)ru decided. Ou the side of the wea- 

I pou-in.ilcer ooutimied practice gives increased 

: skill — increased superiority to his produolg ; 

. on the^i le of his clients, cessation of practice 

1 entails dec I ea3i3d skill. Tnns ihe influences 

Mhat determine this division of labor grow 

sfltruoger in both ways ; and the incipient 

t heterogeneity is, ou ihe average of cases, 

.' likely I ) become permanent for that genera- 

I tion, if no I jnger. 

Observe aoiv, however, that this process 
: not only differentiate* the sjuial mass into 
1 two p.uts, the one minopolizing, or almost 
t raon,)p)liziag, the perfjrm.ince of a certain 
I function, and the other h.ivmg lost the habit, 
.rand in some measure the p )wer, of perform- 
. ing that .functioa ; but it ten Is to imitate 
• other diffj 'enliatioas. Tiieaivauce we have 
•,(lescribe I implies the intr jdiicti)n of barter 
— the maker of weapons has, on each occa- 

■ Biou, 10 OB paid in such other articles as ha 
; agrees to take in exchange. But he will njt 

habituilly lake in etohangj one kini of 
: arlicle, hut many kinds. He does n)t want 

mats only, or skins, or fishing gear, but he 

wants all these ; and on each oocasion will 
I bargain for the particular things he most 
;, needs. What follows ? If among the raem- 
. hjrs of the tribe there exist any slight 
.differences of skill in the manufacture of 
. these various things, as there are almost sura 
. to do, the weapon-maker will take from each 
' one the thing which that one exoils in mak- 
. ing : he will exchange for mats with Uirn 

whose mats are superior, and will bargdin for 
; the fishing gear of whoever has the best. 
. Blithe who has bartered away his mats or his 

fi.sliing gear mu.st make other mats or fishing 
.. gear tor himself ; and in so doing must, iu 

some degree, further develop his" aptitude. 
' Thus it results that the small specialities of 
If faculty possessed by various members of tha 
1 tribe will tend to grow more decided. If such 
I transactions are from time to time repeated, 
; these specialii^ations may become appre- 

■ ciable. And whether or not there ensue dis- 

■ tiuct diffiirenlialions of other individuals into 
1 makers of particular articles, it is clear that 
: incipient differentiations take place through- 
' out the tribe : the one oriamal cause produces 
. not only the first dual effect, but a number 
'Of secondary dual effects, like in kind, but 
iminor in degree. This process, of which 
itraces may be seen among groups of school- 
Iboys, cannot well produce any lasting i-ffccts 
in an unsettled tribe ; but where tl;ere grows 
up a fixed and multiplyingcommunlty, these 
differentiations become permanent, and in- 
crease with each generation. A larger pop. 
wlation, involving a greater demand for every 
commodity, intensifies the functional activity 
of each specialized person or class ; and this 
leaders the specjulizatioa more definite 



where it already "exists, and establishes it 
where it is nascent. By increasing the press-, 
ure on the means of subsistence, a larger 
population again augments these lesults ; 
seeiug that each person is forced more and 
more to confine himself to that whii ii lie can 
do best, and by which he can gain most. 
This industrial progress, by aiding futun^ 
production, opens the way for a fuilhtr 
growth of population, which reacts as be- 
fore : in all which the uiultipiiciitiun of 
effects is manifest. Presei.tly, under Ihese 
same stimuli, new occupations arise. Com- 
peting workers, ever aiming to produce im- 
proved articles, occasionally disiover lietier 
processes or raw materials. In weiipon.s irnd 
cutting tools, the siibstitutiim of bioiize for 
stone entails upon him who first makes it a 
great increase of demand — so great an in- 
crease that he presently finds iill his time 
occupied in making the bronze for the yrlicles 
he sells, and is obliged to depute the fashion- 
ing of these to otheis : and, evenliially, Ihe 
making of bronze, thus giadualiy diffeien- 
tiated from a pre-existing occupation, be- 
comes an occupation by itself. 

But now mark the lamifled changes which 
follow this change. Bronze soon icplaces 
stone, not only in the articles it was first 
used for, but in many otheis — in aims, tools, 
and utensils of various kinds ; and tn affects 
the manufacture of these things. FuitLfr, 
it affects the processes which these uitnsils 
subserve, and the resulting pre ducts— modi- 
fies buildings, carvings, dress, pti tonal dec- 
orations. Yet again, it sets gt.ing sundiy 
manufactures which were befoic in, possible, 
fiom lack of a material fit fur the requisite 
tools. Anil all these changes react cnlhepeo- 
plj — increase their manipulative ekiU, their 
intelligence, their comfort — refine their hab- 
its and tastes. Thus the evolution of a ho- 
mogeneous society into a heterogeneous dm 
is clearly consequent onthegcneialpiiiiciple 
that many effects are produced by one cause. 

Our limits will not allow us to follow out 
this process in its higher complications : else 
might we show how the localization of tpecial 
industries in special parts »f a kingdom, ai 
well as the minute subdivision of labor inthe 
making of each commodity, are similailj 
determined. Or, turning to a somewhat dif- 
ferent order of illustrations, we might dwell 
on the multitudinous changes — nuiteiial, in- 
tellectual, moral— cause,! by piinting ; or the 
further extensive) series of changes wrought 
by gunpowder. But leaving the mteimediatt 
phases of social development, let us take a 
few illustrations from its most recent and its 
passing phases. To trace the effects of 
steam-power, in its manifold applications to 
mining, navigation, and manufactures of all 
kinds, would carry us into unmanageable 
detail. Let us confine ourselves to the latest 
embodiment of steam-power — the locomotive 
engine. 

This, as the proximate cause of our rail- 
way system, has changed the face of the 
country, the course of trade, and the habits 
of the people. Consider, first, the compli- 
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cated sets of changes that precede the making 
of evfciy railwiiy — the provisional arrange- 
menls, lliu meetings, Ihe registration, the trial 
feclion, Ihe pailianieuUuy survey, the liilio- 
graphed plans, tlie books of rcfeicnce, the 
IochI deposits and notici:s, the application to 
Parliaiiunt, llie passing Standing Oidcrs 
Comraillee, the fiisl, second, and Kiird read- 
ings ; each of whicli brief heads indicates a. 
mulliplicity of liausaction=, and the devel- 
opment of s\indry occupations — as those of 
engineers, surveyors, lilhngrapheis, pailia- 
lEiKjtarY .igents, share-brokers ; and the cre- 
aiion i.f sundry otheis — as those of traffic- 
takers, reference-takers. Consider, next, 
the yet mure marked changes iniplitdiu rail- 
way construction — the cuttings, embankings, 
luurn4rMiL;s, divtrsions of roads ; the build- 
ingof bridges and stations ; the layirrg down 
of ballast, sleepers, and rails ; the making 
of engines, tenders, carriages and wagons : 
whicli processes, acting upon numerous 
trades, increase the importation of timber, 
the (juarrying of stoire, the manufacture of 
iron, the mrning of coal, the burning of 
bricks : institute a variety of special manu- 
factures weekly advertised in the Raihoay 
Times ; and, finally, opeu the way to sundry 
new occupations, as those of drivers, stokei'S, 
cleaners, plate-layers, etc., etc. And then 
consider the changes, mote numerous and 
involved still, which railways in action pro- 
duce on the community at large. The organ- 
ization of every buarness is more orlessmod- 
ified : ease of communication makes it better 
to do directly what w as before done by pioxy ; 
agencies arc established where previously 
they would not have paid ; goods aie obtained 
from remote wholesale houses instead of near 
retail unes, and or mmodities are used which 
distance once rendered inaccessible. Again, 
the rapidity and small cost of carriage tend 
to specialize more than ever the industries of 
different districts — to confine each manufac- 
ture to the parts in which, from local advan- 
tages, it can be best carried on. Further, 
the diminished cost of carriage, facilitating 
distribution, equalizes prices, and also, on 
the average, lowers prices : thus bringing 
divers articles within the means of those be- 
fore unable to buy them, and so increasing 
their comforts and improving their habits. 
At the same time the practice of travelling is 
immensely extended. Classes who never 
before thought of it, take annual trips to the 
sea ; visit their distant relations ; make 
tours ; and so we are benefited m body, feel- 
ings, and intellect. Moreover, the more 
prompt transmission of letters and of news 
produces further changes — makes the pulse 
of the nation faster, xet imoie, there arises 
a wide disstmination of cheap literature 
through railway bookstalls, and of adver- 
tisements in railwaj- carriages : both of them 
aiding ulterior progress. 

And all the innunjerable changes here 
biitfly indicated are consequent on the inven- 
tion of the locomotive engine. The social 
organism has been rendered more hetero- 
geneous in virtue of the many new occupa- 



tions introduced, and the many old ones 
further specialized; prices in every place 
have been altered ; each trader has, nroie or 
less, nudified his way of doing business.; 
and almost every person has been afllected iu 
his actions, thoughts, emotions. 

Illustrations to the same effect might be 
indefinitely accumulated. Thai every influ- 
ence brought to bear upon society works 
multiplied effects, and that increase of htle- 
roaent'ity is due to this mulliplicaticn of 
effects, may be seen iu the liistory of every 
trade, every custom, every belief. But it is 
needless to give additional evidence of this. 
The only further fact demanding notice is, 
that we here see still more clearly than ever-, 
the truth before pointed out, thiit in propor- 
tion as the area on which any force expends 
itself becomes heterogeneous, the results are 
in a yet higher degree multiplied in number 
and kind. While among the primitive tribes 
to whom it was first known, caoutchouc 
caused but a. few changes, among ourselves 
the changes have been so many and varied 
that the history of them occupies a volume.* 
• TJpon the small homogeneous community 
inhabiting one of the Hebrides the eUciric 
telegraph would produce, were it used, 
scarcely any results; but in England the 
results it produces are muUitudmous. Tiie 
comparatively simple organization under 
which our ancestors lived five centuries ago, 
could have undergone but few modifications 
from an event like the recent one at Canton ; 
but now tho legislative decision respect intr it 
sets up many hundreds of complex raodiHca- 
tions, each of which will be the parent of 
numerous future ones. 

Space permitting, we could willingly have 
pursued the argument in relation to all the 
subtler results of civilization. As befor-e, 
we showed that the law of progress to which 
the organio and inorganic worlds conform, is 
also conformed to by language, sculptuie, 
music, etc.; so might we here show that tlm 
cause which we have hitherto found to de- 
termine progress holds in these cases also. 
We might demonstrate in detail how, in sci- 
ence, an advance of one division presently 
advances other divisions— how astronomy 
has been immensely forwarded by discoveries 
iu optics, while other optical discoveries have 
initiated microscopic anatomy, and greatly 
aided the growth of physiology — liow chem- 
istry has indirectly increased uur kuowlodga 
of electric'ty, magnetism, biology, geology — 
how electricity has reacted on cliemistry, and 
magnetism, ilevelopedour views of light and 
heat, and disclosed sundry laws of nervous 
action. . I 

In literature the same truth might be ex- 
hibited in the manifold effects of the primi- 
tive mystery-play, not only as originating tlue 
modern drama, but as affecting througti it 
other kinds of poetry and fiction ; or iu the 
still multiplying forms of periodical litera- 
ture that have descended from the first news- 

* " Personal Narrative of tlie Oriain of the Caoat- 
clionc, or India-Kubber Manufacdue in Bnglasd." 
67 Thomari Hancock. 
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paper, aa.l which have severally acted and 
iy,tcte i ou otiier f jims of titerature and on 
ouch oilier, The influence which a new 
sdiaiil of piiintina; — a3 '.liat uf the pre-R.iif lel- 
ito-i — r\L-(cises upon iitlier schools ; the hints 
which all kinds of pictorial art are deriving 
liMin pliolo,;5rapliy ; the complex results of 
noWr'iUical doctrines, as those of Mr, Rus- 
kia, raigiit severady be dwelt upon as dis- 
ptMyiti:^- the like multiprcatiou of effects. 
B it it would needlessly tax the reader's pa- 
tience to pursue, in their many ramifications, 
these various changes : here become so in- 
viilved and subtle as to be followed with 
some difficulty. 

Without further evidence, we venture to 
thinli our case is mada out. The imperfec- 
tions of statement which brevity has necessi- 
tated d ) not, we b :lieve, militate against the 
proposilions laid down. The qualifications 
ho/e and there demanded would not, it made, 
affect the inferences. Though in one ia- 
elituce, where suthcient evidence is not at- 
tainalile, we have been unable to show that 
the law of progress applies, yet there is high 
probability that the same generalization 
holds which holds throughout the rest of 
creation. Though, in tracing the gtniesis of 
progft'sa, we have frequently spoken of com- 
Jilux causes as if they were simple ones, it 
tiJiJl remains true that such causes are far less 
cjoipie.v than their results. Detailed criti- 
cisiu-i canuol affect our main position. End- 
Jus,s liicLs go to show that every kind of prog- 
res., ii from Jhe homogeneous to the hetero- 
geneous, and that it is so because each change 
is followrd by many changes. And it is 
fignifioint that where the facts are most ac- 
ce^Miile and abundant, there are these truths 
raosl maid'esl. 

H iwuver, to avoid committing ourselves to 
in H'o thau is yet proved, we must be content 
wiih .sayiug that such are the law and the 
cause of all progress that is known to us. 
Should the nebular hypothesis ever be es- 
tablished, then it will become manifest that 
the universe at large, like every organism, 
was once homogeneous ; that as a whole, and 
ju eveiy detail, it has unceasingly advanced 
toward greater heterogeneity ; and that its 
heterogeneity is still increasing. It will be 
seen that as in each event of to-day, so from 
(he beginning, the decomposition of every ex- 
pended force into several forces has bet n per- 
petually producing a higher complication ; 
that the increase of heterogeneity so brought 
about is still going on, and must continue to 
go on ; and that thus progress is not an ac- 
cident, not a thing within human control, but 
a beneficent necessity. 

A few words must be added on the onto- 
Ingical bearings of our argument. Probably 
not a few will conclude that here is an at- 
tempted solution of the great questions with 
which philosophy in all ages has perplexed 
rtself. Let none thus deceive themselves. 
Only such as know not the scope and the 
limits of science can fall into so grave an 
upror. The foregoing generalizations apply 
uol to the genesis of things m themselves but 



to their genesis as manifested to the human 
con.sciousness. After all that has been said, 
the ullimate mystery remains just as it was. 
The explanatirm of that which is explicable 
doe^ but bring out into great er clearness the 
inexplicahleuess of that which remains be- 
hind. However we may succeed in reducing 
the equation to its lowest terms, we are not 
thereby enabled to determine tire unknown 
quantity : on the contrary, it only becomes 
more manifest that the unknown quantity 
can never be found. 

Little as it seems to do so, fearless inquiry 
tends continually to give a firmer basis to all 
true religion. The timid sectarian, alarmed 
at the progress of knowledge, obliged ft 
abandon one by one the superstitions of his 
ancestors, and daily finding hischcri.shtd be 
liefs more and more shaken, secietl^' fearf 
that all things may some day be explained, 
and has a corresponding dread of science ; 
thus evincing the protoundest of all infidelity 
— the fear lest the truth be bad. On the other 
hand, the sincere man of science, content to 
follow wherever the evidence leads him, be- 
comes by each new inquiry more profoundly 
convinced thai the universe is au insoluble 
problem. Alike in the external and the inter 
nal worlds, he sees himself in the midst of 
perpetual changes, of which he can discover 
neither the beginning nor the end. v If, 
tracing back the evolution of things, he al- 
lows himself to entertain the hypothesis that 
all matter once existed in a diffused form, hf 
finds it utterly impossible to conceive how 
this came to be so ; and equally, if she pecu- 1 
lates on the future, he can assign no'ITmit to' 
the grand succession of phenomena ever un- 
foldiai; themselves before him. On the other 
hand, if he looks inward, he peictives that 
both terminations of tkethiead of conscious- 
ness are beyond his grasp : he cannot remem- 
ber when or how consciousness commenced, 
and he cannot examine the conscioueneas 
that at any moment exists ; for only a state 
of consciousness that is already past can be 
come the object of thought, and never one 
which is passing. 

When, again, he turns from the succession 
of phenomena, external or internal, to their 
essential nature, he is equally at fault. 
Though he may succeed in resolving all prop- 
erties of objects intomanifestations"of force, 
he is not thereby enabled to realize what force 
is ; but finds, on the contrary, that the more 
he thinks about it the more be is baffled. 
Similarly, though analysis of mental actions 
may finally bring him down to sensations as 
the original materials out of which all 
thought is woven, he is none the forwarder ; 
for he cannot in the least comprehend sen- 
sation—cannot even conceive how sensation 
is possible. Inward and outward things ho 
thus discovers to be alike inscrutable in their 
ultimate genesis and nature. He sees that 
the materialist and spiritualist controversy is 
a mere war of words ; the disputants being 
equally absurd— each believing he under- 
stands that which it is impossible for any 
man to understand. In all directions Uis in- 
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restigations eventually bring him face to face 
■witli the iin^'in^viM" ,- and he -jver more 
clearly perceives it to be the unknowable. 
He learns at once the greatness and the little- 
ness of human intellect— its power in dealing 
with all that comes within the range of ex- 
perience ; its impotence in deaUai,- with all 
that transcends experience, ile teels, v.dh 
a vividness which no otheis can, the utlerin- 
compiehinsibleness of the simplest fact, con- 
sidered in itself. He alone tiuly sees that 
absolute knowledge is impossible. He alone 
knows that under all things there lies an im- 
penetrable mystery. 

II. 

THE PHT8T0L0GT OP LAUGHTER. 

Why do we smile when a child [luts on a 
man's bat V or what induces >is to laugh on 
reading that the corpiUent Gibbon was un- 
able to rise from his knees after making a 
tender declaration ? The usual reply to such 
questions is, that laughter results from a 
perception of incongiuity. Even weie there 
not on this reply the olivious criticism that 
laughter often occurs from extreme plcasuie 
or from mere -vivacity, there would still re- 
main the real problem, How comes a sense 
of the incongiuous to be followed by these 
peculiar bodily actions ? iSome have alleged 
that laughter is due to the pleasuieof a rela- 
tive self -elevation, which we feel on seeing 
the humiliation of others. But this theory, 
whatever portion of truth it may contain, is, 
in the first place, open to the fatal objection 
that there are various humiliations to others 
■which produce in us anything but laughter ; 
and, in the second place, it does not apply 
to the miiny instances in which no one's dig- 
nity is implicated : as when we laugh at a 
good pun. Moieover, like the other, it is 
merely a generalization of certain conditions 
to laughter, and not an explanation of the 
Olid movements which occur under these 
conditions. Why, whtn gieally delighted, 
or impressed with certain unexpected con- 
trij^ts of ideas, should there be a conti action 
of "j ailicular facial muscles, and particular 
muscles of the chest and abdomen? Such 
answer to this question as may be possible, 
can be rendered only by physiology. 

Every child has made the atttiupt to hold 
the foot still while it is tickled, and has 
failed ; and probably there is scarcely any 
one who has not vainly tried to avoid wink- 
ing when a hand has been suddenly passed 
before the eyes. These examples of muscu- 
lar movements which occur independently 
of the will, or in spite of it, illustiale wh^ 
pli3'sioloffists call reflex actii'U ; as likewisfi 
do sneezing and coughing. To this class of 
cases, in which involuntary motions are ac- 
companied by sensations, hag to be added 
another class of cases, in whicli involuntary 
motions are unaccoinriauied by sensations : 
instance the pulsations of the heart ; the 
contractions of theslomachdunngdigefcti(,n. 
Further, the great mass of seemingly volun- 
tary acts in such creatures as insects, worms, 



mollusks, are considered by physiologists to 
be as purely automatic as is the dilatation or 
closuie of the iris under variations in quan- 
tity of light ; and similarly exemplify the 
law, that an impression on the end of au 
affeient nerve is conveyedtosomeganglionic 
centre, and is thence usually reflected along 
an eSerent ueive to one or more muscles 
which it causes to contract. 

In a modified form this principle holds 
with voluntary acts. Nervous excitation al- 
ways tends to beget muscular motion ; and 
■when It rises to a certain intensity, alwaya 
does beget it. Not only in reflex actions, 
vfhether -with or without sensation, do we 
see that special nerves, when raised to a, 
state of tension, dischai'ge themselves oa 
special muscles ■with which they are in- 
directly eonnected ; but those external ac- 
tions through which ■we read the feelings of 
others, show us that under any considerablt) 
tension the nervous 83'stem in general dis- 
charges itself on the muscular system in gen- 
eral : either with or without the guidance 
of the will. The shivering produced by 
cold implies irregular muscular contrac- 
tions, wliich, though at first only partly 
involuntary, become, when the cold is ex- 
treme, almost wholly involuntary. When 
J ou have severely burned your finger, it is 
very difhcult to preserve a dignified com- 
posure : contortion of face or movement Of 
limb is pretty sure to follow. If a man re- 
ceives good uews with neither change of 
feature nor bodily motion, it is inferred that 
he is not much pleased, or that he has ex- 
traordinary self-control — either inference im- 
plying that joy almost universally produces 
contraction of the muscles ; and so alters tho 
expression, or attitude, or both. And whea 
we hear of the feais of strength ■whicii meu 
have performed when their lives were at staka 
— when we read how, in the energy of despair, 
even paralytic patients have regained for 
a time the use of their limbs — we see still 
more clearly the relations between nervous 
and muscular excitements. It becomes 
manifest both that emotions and sensations 
teud to generate liodily movements, and thsl; 
the movements are vehement in proportion 
as the emotions or sen3ath)us are intense.* 

This, however, is not the sole direction in 
which nervous excitement (xpeuds itself. ' 
Viscera as well as muscles may receive tho 
dischai-ge. That the heart and blood-vessela 
(wliich, indeed, being all contractile, may ia 
a restricted sense be classed with the muscu- 
lar system) are quickly- affected by pleasures 
and pains, we have daily proved to us. Every 
sensation of any acuteness accelerates the 
pulse; and how hcusitive the heart is to 
emotions is testified by tlio familiar expres- 
sions which use heart and feeling as convert- 
ible terms. Similarly ■with the digestivo 
organs. Without detailing lhevari,)us waya 
in which these may be influenced by our 
i^nental states, it sutflces to mention tho 

* For numerous illnptrations aee eeaay on "Tk« 
Origia and i'unciion of Mueic," 
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mailted benefits deriverl by dyspeptics, as 
well iis oilier invalids, fiom cheerful society, 
Welcome news, cliiiiige of sceue, to show 
lijw pleasurable feelio;; stimulates the vis- 
ecra in geueral into greater activity. 

TJiere is still another direction in which 
any excited portion of the nervous system 
in:iv discharge itself ; and a direction in 
which it usually does discharge itself when 
the excitement is not strong. It may pass 
un the stimulus ti some other portion of the 
nervous system. This is wliat occurs in 
a[uiet lliinking and feeling. Tiie successive 
atates which constitute cousciousness result 
fiVdii this. Sensations excite ideas and eino 
tious ; these in their turns arouse other ideas 
and emotions; and so, continuously. That 
is to say, the tension existing in particular 
Hfirves, or groups of nerves, when they yield 
u-i certain sens-ations, ideas or emotions, gen- 
erates an equivalent tension in some other 
nerves, or groups of nerves, with which lliere 
is a cimneetion : the liow of energy passing 
on. the one idea or feeling dies in producing 
the lu'.xt. 

Thus, then, while we are totally unable to 
comprehend how the excitement of certain 
nerves should generate feeling— wliile in llie 
pioluction of consciousness bj' physical 
b^iLMi.s acting on physical structure, we come 
I., aa absolute mystery never to be solved — 
it i.i yet quite possible for us to know by ob- 
se V, II ion what are the successive forms 
W;ii,;i this absolute mystery may take. We 
St.! ihat there are tliree channels along which 
n-A ves in a state of tension may discharge 
theiuoelves ; or rather, 1 should say, thi'LC 
cius^«s of channels. They may pass on the 
exiitument to other nerves that have no di- 
rect toanections witli the bodily members 
and may so cause other feelings and ideas ; 
or iliey may pass on the excitement to one 
or m.iiu motor nerves, and so cause muscu- 
lar contractions ; or lliey may pass on the 
exci'.emsnt to nerves which supply the vis- 
cera, and may so stimulate one or more of 
these. 

For simplicity's sake, I have desciibed 
these as alternative routiis, one or other of 
which any current of nerve-force must take ; 
thereby, as ic may be thoiiglil, implying 
l^at such current will be exclusively con- 
fined to some one of them. But this is by no 
means the case. Rarely, if ever, does it hap- 
pen that a state of nervous tension, present 
to consciousness as a feehng, expends itself 
in one direction only. Yery gpneially it may 
be observed to expend itself in two ; audit is 
probable that the discliarge is never abso- 
lutely absent from any one of the three. 
TJiere is, however, variety in the propmiious 
in which the discharge is divided among 
these diilereut channels under different cir- 
cumstances. Ill a man whose fear impels him 
to tun, the mental tension generated is only 
in part transformed intoamuscular stimulus ; 
there is a surplus which causes a lapid cur- 
r«nt of ideas. An agreeable state of feehng 
produced, say liy praise, is not wholly used 
up In arousing the succeeding phase of the 



leellng, and the new ideas appropriate to it ; 
but a certain portion overflows inlothe vis- 
ceral nervous system, increasing the actiua 
of the heart, and probably facililaling diges- 
tion. And here we come upon a class of con- 
sidoralions and facts which open the way to 
a solution of our special problem. 

For stalling with the unquestionable 
truth, that at any moment the existing quan- 
tity of liberated nerve-force, which in an iu- 
scrutable way produces in us the state we 
call feeling, must expend itself in some di- 
rection— toms< generate an equivalent mani- 
festation of foice somewhere— it ckarly fol- 
lows that, if of the several channels it may 
take, one is wholly or partially closed, moie 
must be taken by Ihe others ; or that if two 
are closed, the discharge along the remaining 
one must be more intense ; and that, con- 
versely, should anything deteimine an un-| 
usual effiux in one direction, there will be » 
diminished efflux in other directions. 

Daily experience illustrates these conclu- 
sions. It is commonly remarked that the sup. 
pression of external signs of feeling makes' 
feeling more intense. The deepest giief is 
silent grief. Why ? Because the nervouD 
excitement not discharged in muscular action 
dischaiges itself in other nervous excitements 
— arou.ses more numerous and mure rtmole 
as3ociati<ins of melancholy ideas, and so in- 
creases the mass of feelings. People who 
conceal their anger are habilually found to be 
more levengeful than those wlio explode ia 
loud speech and vehement actior. Why? 
Btcause, as before, the emotion is reflected 
back, accumulates, and intensifies. Simi- 
larly, men who, as proved by their powers of 
represeutaiion, have the keenest apprecia- 
tion of the comic, are usually able to do aud 
say the most ludicrous things with perfect 
gravity. • 

On the other hand, all are familiar with 
the truth that bodily activity deadens emo- 
tion. Under great irritation we get relief by 
walking about rapidly. Extreme effort in 
the bootless attempt to achieve a desired end 
greatly diminishes the intensity of the deete. 
Those whj are forced to exeit tbemselTeu 
after misfortunes do not suffer nearly so 
much as those who remain quiescent. If 
an}'- one wishes to checls intellectual excite- 
ment, he canuot choose a more effleient 
method t ban running till he is exhausted. 
Moreover, these cases, in' which the pro- 
duction of feeling and thought is hindered 
by determining the nervous energy toward 
bodily movements have their counlerpaits iu 
the cases in which bodily movements are 
hindered by extra absorption of nervous 
energy in sudden thoughts and feelings. If, 
when walking along, there flashes onVou an 
idea that creates great surprise, hope, or 
alarm, you stop ; or if -fitting cross legged, 
swinging your pendent foot, the movement 
is at once arrested. From the viscera, too, 
intense mental action abstracts energy. Joy, 
disapnoiniment, anxiety, or any moral per- 
turbation rising to a great height will destroy 
appetite ; or if food has been taken, will ar- 
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rest digestion ; and even a purely intellectual 
uctlvily, when extiorne. will do the like. 

Facts, tlien, fully bear out these d priori 
infeicucc's, that the nervous exeitement at 
any moment present to consciousness as 
fctliug must expend itself in some way or 
ether ; tiiat of the three classes of channels 
open to it, it must lake one, two, or moie, 
aeeonliug lo circumstances ; thai the closure 
or obslruclioii of one niu^t increase the <'tis- 
<-haii:o through the others; ;ind conversely, 
that if to answer some demand, the etilux of 
nervous energy in one direction is unusually 
great, there must he a corresponding de- 
crease of the ctHux in other dueelioos. Set- 
ting out fiom these premises, let us now see 
what iatLTprelation is to be put on the phe- 
nomena of hiujhtcr. 

That laughter is a display of muscular ex- 
citemenl, and so illustratrs the general law 
that feehn;; passing a certain pitcli habitually 
vents ilhcit in bodily action, scarcely needs 
pointmg out. It perhaps needs poinling out, 
however, that strong feeling of almost any 
kind produces this result. It is not a sense 
of the ludicrous, only, which does it ; nor 
are the variius foims of joyous emotion the 
sole additional causes. We have, besides the 
sardonic laughter and the hysterical hmghter, 
which result from mental distress ; to wdiich 
must be added certain sensations, as tickling, 
and, according to Mr. Bain, cold, and some 
kimls of acute pain. 

Btiung feeling, mental or physical, being, 
then, the gcneial cause of laughter, we have 
to note that the muscular actions constUuting 
It are di.sliiiguished from most others by this, 
that thiy aie purposeless. In general, bodily 
motions that are prompted by feelings are di- 
lected to special ends ; as when wo try to es- 
cape a danger, or struggle to secure agrati- 
ticatiou. But the mo/tmenls of chest and 
limbs which we make when laughing have 
no object. And now lemaik that these 
quasi-convulsive contractions of the muscles 
having no object, but being results of an un- 
controlled discharge of energy, we may see 
whence arise their special characters — how 
it happens that ceitain classes of muscles 
are ailectcd first, and then certain other 
classes. For an overflDW of nerve force, 
undirected by any motive, will manifestly 
take first the most habitual routes ; and if 
these do not sulHce, will next oveiflow into 
the less habitual ones. Well, it is through 
the oigans of speech that feeling passes into 
movement with the greatest frequency. The 
jaws, tongue, and lips are used not only to 
expiess strong initation orgraliticatiou ; but 
that very modeiate flow of mental energy 
which accompanies ordinary conversation, 
finds its chief vent through this channel. 
Hence it happens that certain muscles 
round the mouth, small and easy to move, 
aie the first to contract under pleasurable 
emotion. The class of muscles which, next 
after those of articulation, are most con- 
stantly set in action (or exl ra action, we should 
say) by feelings of all kinds, are those of res- 
piration. Under pleasuiable or painful sen- 



Siitlons we breathe more rapidly : possibly 
as a consequence of the increased demand for 
oxygenated blood. The sensations that accom- 
pany exertion also bring on haid-brealliing ; 
which here moie evidently responds to the 
physiological needs. And emotions,! oo, agree- 
able and disagreeable, bolli, at first, excite 
respiration ; lliough the last subsequently de- 
pressit. That isJo say, of the bodily muscles. 
the respiratory are more constantly implicated 
thanauy others inthosc various acts whieli our 
feelings impel us to ; and, hence, when there 
occurs an undirected discharge of nervous 
energy into the muscular system, it happens 
that, it the qu-antity be consideiable, it con- 
vulses not only certain of the articulatoiy 
and vocal muscles, but also those which ex- 
pel air from the lungs. 

Should the feeling to be expended be still 
greater in amount — too great lo find vent iu 
these classes of muscles — iinolher class 
jomes into jilay. The upper limbs are set in 
mjtiou. Children frequently clap their 
hands in glee ; by some adults the hands are 
rubbed together ; aad utheis, under still 
greater intensity of delight, slap their knees 
and sway their bodies backward and for- 
ward. Last of all, when the other channels 
for the escape of the surplus nervo force 
have been filled to overflowing, a yet further 
and less-used group of muscles is spasmodi- 
cally affected : the head is thrown back and 
the spine bent inward — there is a slight degree 
of what medical men cal'l opislliotouos. 
Thus, then, without contending that the 
pheuomena of laughter in all th'Jr details 
are to be so accounted for, we see that iu 
their t'7jse;raAfe they conform to these general 
principles : that feeling excites to muscular 
action ; that wheu the muscular action is un- 
guided by a purpose, the muscles first 
aliected are those which feeling most habit- 
ually stimulates ; and that as the feeling to 
be expended increases iu quantity, it excites 
an increasing number of muscles, in a suc- 
cession determined by the relative fieqiieuoy 
with which they respond lo the regulated 
dictates of feeling. 

Tliere still, however, remains the question 
with which we set out. The explanation 
here given applies only to tlie laugliter pro- 
duced bj' acute pleasure or pain : it does not 
apply to the laughter that follows certain per- 
ce|)tions of incongruity. It is an insuiUcieut 
explanation that in these cases JaughtLr is a 
result of the pleasure we take in escaoing. 
from the restraint of grave feelings. That 
this is a part cause is true. D.mbTless very 
often, as Mr. Bain says, "it is the coerced- 
form of seriousness and solemnity without 
the reality that gives us that stiff position 
from which a conlact with triviality or vul- 
garity relieves us, to our uproarious lielight. " 
Aud in so far as mirth is caused by the 
gush of agreeable feeling that follows tlie 
cessation of mental st.'ain, it fiirtlier illus- 
trates the general principle above set fortli. 
But no explanation is thus afforded of lliQ 
iniith which ensues when the short silence 
between the andante and allegro in one of 
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Beethoven's symphouies, is broken by aloud 
sneezu. In Ihis, and hosts of liko cases, the 
mental tension is nut coerced but spoutaneous 
—not disagreeable but agreeable ; and the 
coming impressions to wliich the attention is 
directed promise a graliflcation that few, if 
any, desire to escape. Hence, wlieu tlie un- 
lucky sneeze occurs, it cannot be that the 
laughter of the audience is diiq simply to the 
release from an irksome altitude of mind : 
some other cause mast bj sought. 

This cuuse we shall anive at by carrying 
our analysis a step farther. We have but to 
consider the quantity of feeling that exists 
under such circumstances, and then to ask 
what are the conditions that determine tho 
direction of its discharge, to at once reach 
a solution. Take a case. You are sitting ia 
a theatre, absorbed in tho progress of an in- 
teresting drama. Some climax lias been 
reached which has aroused your sympathies 
— say, a reconciliation between the hero and 
heroine, after long and painful misunder- 
standing. The feelmgs excited by this scene 
are not of a kind from which yuu seek re- 
lief ; but are, on tho contrary, a grateful re- 
lief from the painful feelings with which you 
lia'.'o witnessed the previous estrangement. 
Moreover, the sentiments these fictitious per- 
sonages have fur the moment inspired you 
with, are not such as would lead you to re- 
joice iu auy indignity offered to them ; but 
rather, such as would make you resent the 
indignity. And now, while you are contem- 
plating the reconciliation with a plsasurable 
sympathy, there appears from behind the 
scenes a tame kid, which, having stared 
round at the audience, walks up to the lovers 
and sniffs at tliem. Yoa cannot help joining 
in the roar which greets this contretemps. 
Inexplicable as is this irresistible burst on 
the liypothesis of a pleasure in escaping from 
mental restraint, or on the hypothesis of a 
pleasure from relative increase of self impor- 
tance when witnessing the humiliation of 
others, it is readily explicable if we consider 
what, in such a case, must become of the 
feeling that existed at the moment the incon- 
gruity arose. A large mass of emotion had 
been produced ; or, to speak in physiological 
language, a large portion of the nervous sys- 
tem was iu a state of tension. There was 
also great expectation with respect to the 
further evolution of the scene — a quantity of 
vague, nascent thought and emotion, into 
which the existing quantity of thought and 
emotion was about to pass. 

Hud there been no interruption, the body 
of new ideas and feelings next excited would 
have sufficed to absorb the whole of the lib- 
erated nervous energy. But now, this large 
amount of nervoun energy, instead of bciu.u- 
allowed to expend itself in producing an 
equivalent amount of the new thoughts and 
emotions which were nascent, is suddenly 
checked in its flow. The channels along 
which the discharge was about to take place 
are closed. The new channel opened— that 
afforded by the appearance and proceedings 
of the kid— is a small one ; the ideaa and 



feeling suggested are not numerous and 
massive enough to carry off the nervous 
energy to be expended. The excess must, 
therefore discharge itself in some other direc- 
tion ; and in tho way already explained, ' 
there results an efflux thrcugli the.nlotor 
nerves to various classes of the muscles, pro- 
ducing the lialf-cpnvulsive actions we teria 
laugliter. 

This explanation is in harmony with the 
fact, that when, among sevend persons wbo 
wilnebS the samo ludicrous occurrence, there 
are soms who do m.t laugh ; it is because 
there has arisen in them an emotion not par- 
ticipated iu by the rest.uud which is sufficitnl- 
ly massive to absorb all the nascent excite- 
ment. Among the speclatois of an awkward 
tumble, those who preserve their gravity are 
those in whom there is excited, a degree of 
sympathy with the sufferer, sufficiently great 
to serve as an outlet for the feeling which 
the occurrence had larnrd out of its previous 
course. Sometimes anger carries oil the 
arrested current, and so jireveuls laughter. 
An instance of (his was lidcly furnished me 
by a friend who had been witnessing the 
feats at Franconi's. A tipoienilous leap had 
jast been made by an acrobat over a number 
of horses. The clown, seemingh' envious of 
this success, made ostentatious pii.paralion 
for djiug the like ; and then, taking the ptc- 
limmary run with immense cneigj', stopped 
short on reaching the first horse, and pre- 
tended to wipe some dust from its liaunchcs. 
In the majority of the spectators merriment 
was excited ; but in my friend, Vi'ound up by 
the expectation of the coming leap to a Htalu 
of gieat nervous tension, the effect of the 
balk was to produce indignatfon. Exptui- 
cnce thus proves what the theory implies— 
namely, that the discharge of arrested feel- 
ings juto the muscular system fakes place 
only in the absence of oilier adequate chau- 
iiels-— does not take place if there arise other 
feelings equal in amount to those arrested. 

Evidence still more conclusive is at hand. 
If we contrast the incongruities which pro- 
duce laughter with those which do not, we 
at once see thatiu the non ludicrous ones the 
unexpected stale of feeling aioused, though - 
wholly different iu kin:l, is not less in quan- 
tity or intensity. Among incongruities that 
may excite anything but a laugh, Mr. Bain 
instances : "A decrepit man under a heavy 
burden, five loaves and two fishes amomr a 
multitude, and all unfitness and gross (dis- 
proportion ; an instrument out of tune, a fly 
iu ointment, snow in May, Archimedes 
studying geometry in a siege, and all discor- 
dant things ;. a wolf iu sheep's clothing, a 
breach of bargain, and falsehood in general, 
the multitude taking the law in their own 
hands, and everythiiig of the nature of dis- 
order ; a corpse at a feast, parental cruelty, 
filial ingratitude, and whatever is unnatural ; 
the entire catalogue of the vanities given by 
Solomon are all incongruous, but they cause 
feelings of pain, anger, sadness, loathing, 
rather than mirth." ]^low, in these cases, 
where the totally unlike state of conscious- 
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•\ess suddenly produced is not Inferior in 
mass to the preceding one, the conditions to 
mugliler aie nut fultilled. As above shown, 
?aught€r natut-illy results only when cim- 
.ciousness i:j unawares Iruusferied from great 
liings to small — only vheu there is what we 
:all a descending incongi uily. 

And now ol .-jerve, finally, Ihe fact, alike 
nferablo a prioii and illuslrated in expui 
fuce, that an aKceiiding inc( ngruity not only 
'ails to cause laughtir, hut woiks on the 
nuscular sjstem an tifect of exactly the le- 
fersn k nrl. "When after sometliing very iu- 
ngniticEUit there arises without auticijiation 
■umelliing veiy gitat, the emotion we call 
wont'er results ; and this tUiOtiou is accom- 
panied n<,t by an txcii( nieut of the muiif as, 
but by a ic"lax:itiin of thim. In cliildien 
and cpiiiitrj- people, that falling of the jaw 
which occurs on witnessing something lliat 
i< imposiug and unexpected, exemplities th;s 
effect. Persons who have been wonder- 
struclc at the pioducti'-.n of veiy striking le- 
sulls by a stemingly inadequate cause, are 
frequently des-cilbed as unconsciously drop- 
ping (he things they held in their hands. 
Such aie just the effects to be anticipated. 
After an aM-rage state of coasciousness, 
absorbing but a" small quantity of nervous 
energ}', is aroused without the slightest 
notice, a strong emotion of awe, terror, or 
admiration ; j; incd with the astonishment 
due to an a[:partnt want of adequate caus- 
ation. Thii new" slate of consciousness de- 
mivjds far more nervous energy than that 
which it has tuddculy replaced ; and this in- 
creased absijrplion of nervous eneigy in 
mental changes invohes a tempoiaiy dimi- 
nution of the outflow in other directions : 
whence the pendent; jaw and the relaxing 
grasp. 

One further observation is worth making. 
Amorg the se\eral sets of channels into 
which surplus feeling might be discharged, 
was named the nervous system of thevisceia. 
Tlie sudden overflow of an arrested mental 
excitement which, as we have seen, results 
from a descending incongruity, must doulit- 
less stimulate not only the muscular system, 
is we see it does, but also the internal 

rgans ; the heart and stomach must come 
,Q fur a share of the discharge. And thus 

here seems to be a good physiological basis 
'or the popular notion that mirlh-eieating 

xcitement facilitates digestion. 
Though in doing so I go beyond the 

oundaiies of the immediate topic, I may 
'lly point cut that the method of inquiry 
'ere followed is one v/hich enables us to 

ndersland various phenomena besides those 

f laughter. To show the importance of pur- 
luing it, 1 will indicate the explanation it 
'urnislies of another familiar class of facts. 

All kuow liow generally a large amount :>f 
-.'motion disturl)s the action of the intellect, 
and interferes with the power of exptessitn, 
A speech delivered with gieat facility to 
tables and chairs is by no means so easily 
delivered to an audience. Every schoolhoy 
can testify that his trepidation, when stand- 



ing before a master, has often disabled him 
from repeating a lesson which he had duly 
learned. In explanation of this we com- 
monly say that the attention is distracted — 
that the proper train of ideas is inoken by 
the intrusion of ideas that are irielevant. 
But the question is, in what manner does 
unusual emotion produce this effect ; and we 
are here supplied with a tolerably obvious 
answer. The repetition of a lesson, or set 
speech previously thuuglit out, implies the 
How of a very moderate amount of nervous 
sxcitement througli a comparativelj' narrow 
channel. The thing to be done is simply to 
call up in succession certain previously- 
arranged ideas — a process in which no great 
aurount of menf-d energy is expended. 
Hence, when there is a large quantity of 
emotion, which must be discharged in some 
direction cjr other ; and when, as usually 
happens, the restricted series of intellectual 
actions to begone through does not sufliee to 
carry it off, there result discharges along 
other chaunels besides the oue prescribed : 
there are aroused various ideas foreign to the 
train of thought to lie pursued ; and the.se 
tend to exclude from consciousness those 
which should occupy it. 

And now obserse the meaning of those 
bodily actions spontaneously set up under 
these circumstances. The schoolboy saying 
his lesson, cominoaly has his fingeis actively 
engaged — perhaps in twisting about a broken 
pen, or perhaps squeezing the angle of his 
.jacket ; and if told to keep his hands still ho 
soon again falls into the same or a similar 
trick. Many anecdotes are current cf public 
speakers having inciirable automatic actions 
of this class : barristeis who perpetually 
wound and unwound pieces of tape ; mem- 
bers of parliament evei' putting on and tak- 
ing off their spectacles. So long as such 
movements are unconscious, they facilitate 
Ihe mental actions. At least this seems a 
fair inference from the fact that confusion 
frequently results from putting a stop is 
fliem : witness the caie nanated by Sir 
Walter Scott of his schoolfellow, who became 
unable to say his les.son after the removal of 
the waistcoat-bulton that he habituallj' fin- 
gered while in class. But why do they facili- 
tate the mental actions ? Clearly because 
they draw off i. poilijn of the suiplus ner- 
vous excitement. If, as above explained, the 
quantity of mental energy geneiated is 
greater than can find vent along tire narrow 
channel of thougiit that is opeu to it ; and 
if, in consequence, it is apt to produce con- 
fusion try rushing into other channels of 
tliought ; then by allowing it an exit ihrough 
the motor nerves into the muscular system 
the pressure is diminished, and irrelevant 
ideas are less likely to intrude on conscious- 
ness. 

This further illustration will^ i thiuk, 
justify the position that something may be 
achieved by pursuing in other eases this 
method of psychologicai inquiry. A com- 
plete explanation of the phenomena requires 
us to trace out all the consequences of any 
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given state of consciousness ; anil we cannot 
■d.) iliis without studying the effects, bodily 
and mental, as varying in quantity at eacli 
other' expense. We should probably learn 
much if we in every case asked, Where is 
all the nervous energy gone ? 

111. 

THE ORIGIN AND FUNCTION OF MUSIC. 

When Carloj standing chained to his 
kennel, sees his master in the distance, a 
alight motion of the tail indicates his but 
feint hope that he is about to be let out. A 
much more decided wagging of the tail, 
passing by and by into lateral undulations of 
Zke body, follows his master's nearer ap- 
proai^h. When hands are laid on his collar, 
and he knows that he is really to have an 
outing, his jumping and wriggling are such 
that it is by no means easy to loose his fast- 
enings. And when he finds himself iiclually 
free, his joy expends itself in bounds, in 
pirouettes, and in scourings hither and thither 
at the top of his speed. Puss, too, bj' erect- 
ing her tail, and by every time raising her 
back to meet the caressing hand of her mis- 
tress, siinilaily expresses her gratification by 
certain muscular action^ ; as likewise do the 
parrot by awkward dancing on his perch, 
and the canary by hopping and fluttering 
about his cage with unwonted rapidity. 
Under emotions of an opposite kind, animals 
equally display muscular excitement. The 
enraged lion lashes his sides with his tail, 
knits Ins brows, iirotnides his claws. Thu 
cat sets up her back ; the dog retracts his 
upper lip ; the horse throws back his ears. 
And in the struggles of creatures in pain, we 
see that the like relation holds between ex- 
citement of the muscles and excitement of 
the nerves of sensatioo. 

In ourselves, distinguished from lower 
creatures as we are by feelings alike more 
powerful and more varied, parallel facts are at 
once more conspicuous and more numerous. 
We may conveniently look at llieiu in gi oups. 
We shall find that pleasurable sensations and 
painful sensations, pleasurable emotions and 
painfu) emotions, all tend to produce active 
demonstrations in proportion to thtir inten- 
sity. 

In children, and even in adults who are 
not resirained by regaid for appearances, a 
highly agreeable taste is followed by a 
smacking of the lips. An infant will laugh 
and bound in its nurse's arms at the sight^f 
a brilliant color or the hearing of a new 
sound. People are apt to beat time with 
head or feet to music which particularly 
pleases them. In a sensitive person an agree- 
able perfume will produce a smile ; and 
smiles ^viU be seen on the faces of a crowd 
gazing at some splendid burst of fireworks. 
Even the pleasant sensation of warmth felt 
on getting to the fireside out of a winter's 
storm, will similarly express itselt in the 
face. 

Painful sensations, being mostly far more 
intense thau pleasurable ones, cause muscu- 



lar actions of a much more decided kind. A 
sudden twinge produces a convulsive start of 
the whole body. A pain less violent, but 
continuous, is accompanied 'ny a knitting of 
the brows, a setting of the teeth or biting of 
the lip and a contiaction of the features gen- 
erally. Under a persistent pain of a severer 
kind, oilier muscular actions are added : the 
body is swayed to and fro ; the hands clinch 
anything the^' can lay hold ol ; and should 
the agony rise still higher the sufferer rolls 
about~on the floor almost convulsed. 

Though more varied, the naluial language 
of the pleasurable emotions ccmes within the 
same generalization. A tmilc, which is the 
commonest expression of gratified feeling, 19 
a contraction of certain facial muscles ; and 
when the smile broadens into a laugh, wesie 
a niore violent and more general musculitr 
excitement produced by an intenscr gratili. 
cation. Rubbing together of the hands, and 
that other motion which Dickens somewhere 
describes as " washing with impalpable toap 
in invisible water," have like implications. 
Children may often be seen to "jump for 
joy." Even in adults of excitable temper- 
ament, an action approaching to it is some- 
times witnessed. And dancing has all the 
world through been regarded as natuial to 
an elevated state of mind. Many of the 
special emotions show tliemselves in special 
muscular actions. The gratification result- 
ing from success raises the head and gives 
firmness to the gait. A hearty grasp of the 
hand is currently taken as indicative of 
friendship. Under a gush of afficii(in the 
mother clasps her child to her breast, feeling 
as though she could squeeze it to deaih. And 
so in sundry other cases. Even in that 
brightening of the eye with which good news 
is received we may trace the same truth ; for 
this appeiirance of greater brilliancy is due to 
an extra contraction of the muscle which 
raises the eyelid, and so allows more light to 
fall upon and iio reflected from the wet sur- 
face of the eyeball. 

The bodily indications of painful emotions 
are equally numerous, and still more vehe- 
ment. Discontent is shown by raised eye- 
brows and wrinkled forehead ; disgust by a 
curl of the lip ; offence by a pout. The im^ 
patient man beats a tattoo with his fingers 
on the table, swings his pendent leg with inr 
creasing rapidity,' gives needless pokingS to 
the fire, and presently paces with hasty strides 
about the room. In great giief there is 
wringing of the hands, aud e\cn tearing c,l 
the hair. An angry child stamps, i.r rolls 
on its back and kicks its heels in the air ; and 
in manhood, anger, first showing itself ia 
frowns, in distended nostrils, in compressed 
lips, goes on toproducegrindingof Iheteeth^ 
clinching of the fingers, blows of the fist od 
the table, and perhaps ends in a violent at- 
tack on the offending person, or in throwing! 
about and breaking the furnituie. From 
that pursing of tire mouth indicative of 
slight displeasure, up to the frantic stmggles 
of the maniac, we shall find tliat mental irri- 
tation tends to vent itself in bodily activity. 
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All feelings, then — sensations or emotions; 
pleasurable or painful — havu this common 
ehaiacteristic, that they are nmsoulai- stimuli. 
Not forgetting the few apparentlj excep- 
tional cases in which emotions exceeding a 
certain intensity produce prostration, we may 
set it down as a general law that, aliite in 
man and animals, there is a direct connec- 
tion between feeling and motion, the last 
growing more vehement as the first grows 
more inlense. Were it allow able here to treat 
the matter scientifically, we might trace this 
general law down to the principle known 
among phj'siologists as that of reflex action* 
Without doing this, however, the above nu- 
merous instances justify Ihc gmeralization, 
that mental excitement of all kinds ends in 
excitement of the nuiscles'; and that the two 
preserve a more or less constant ratio to each 
other. 

" But what has all this to do wilh ' The 
Origin and Fuucliun of Music?' " asks the 
reader. Vtiy much, as we sliall presently 
see. All mnbic is oiigiiihlly vocal. All vocal 
sounds are produced by lbs agency of cer- 
tain mntcles. These muscles, in common 
With llhse of the body at large, aie excited 
to conti action by pleasurable and painful feel- 
ings. And .therefore it is that feelings dem- 
onstrate tbi-m^elves in sounds as well as in 
mov. uunio. Theiefore it is that Carlo barks 
as wlU 8S Ie;.]is when he is let out ; that 
puss puits as well as erects her tail ; that 
the canary chiips as well fiS fluttiTS. There- 
fore it is that the angry lion roars while he 
lashes his sides, and the dog giowls whde he 
retracts his lip. Therefore it is that the 
mainu d imimal not only struggles but howls. 
And it is from Ibis caufe that in human 
beings bodily suffering exprei-ses itself ni.t 
onlyin contortions, but in sliricks and groans 
— that in anger, and fear, and giief tlie ges- 
ticulations are .'..■companied by shouts and 
Bcrearas— that delightful stnsalions are fol- 
lowed by exclamations — and that we hear 
screams of J03' and sliouls of exultation. 

We have here, then, a principle undeilying 
all vocal phenomena ; including those of 
vocal music, and by consequence those of 
music in general. Ihe mu>eles that move 
Ihe chest, larynx, and vocal chords, contract- 
ing like other muscles in pioportion to the 
.intensity of tLe feelings ; every different 
'contiaction of these muscks involving, as it 
does, a difterent adjustment of the vocal or- 
'gans ; every different adjustment of the vo- 
cal r.igans causing a change in the sound 
emitted ; it follows that vai iations of voice 
are the physiological results of variations of 
feeling ; it follows that each inflection or 
modulation is the natural outcome of some 
passing emotion or sensation ; and it follows 
that tlie explanation of all kinds of vocal ex- 
pression must be sought in this general re- 
lation between mental and muscular excite- 
ments. Let us, then, see whether we cannot 

=p Tlio..:e who seeic i n f ormatlon on tills point may find 
It in an in'ere..>Einj.' tract l)y Mr. Alexander Bain, on 
" Animal Instinct and Intelligence." 



thus account for the chief peculiarities 
in the utterance of the feelings ; grouping 
these peculiarities under the heads of loud- 
ness, quality, or timbre, pitch, intervals, and 
rate of variation. 

Between the lungs and the organs of voice 
there is much the same relation as between 
the bellows of an orsan and its pipes. And 
as the loudness of the soun;! given out bj' an 
organ-pipe increases witlt the stienglh of the 
blast from the bellows ; so, other things 
equal, the loudness of a vocal sound increases 
with the strength of the blast from the lungs. 
But the expulsion of air from the 1 ugs is 
effected by certain muscles of the chest and 
abdomen. The force with which thuse mus- 
cles contract is pruportionale to the intensity 
of the fueling experienced. Hence, a priori, 
loud sounds will be the liabilual results of 
strong feelings. Tliat they are so we have 
daily proof. The pain which, if moderate, 
cau be borne silently, causes outcries if it 
becomas extreme. While a slight vexation 
makes a child whimper, a tit ot passion calls 
forth a howl that dislurlis the neighborhood. 
Wheu the voices in an adjacent room become 
unusually audible, we infer anger, or sur- 
prise, or joy. Loudness of applause is sig- 
nificant of great approbation ; and with up- 
roarious mirth we associate the idea o£ high 
enjoyment. Commencing with the silence of 
apathy, we find that the utterances grow 
louder as the sensations or emotions, whether 
pleasurable or painful, grow stronger. 

That diSerent qualities ot voice accompany 
different mental states, and that under states 
of excitement the tones are more sonorous 
than usual, is another gencnd fact admitting 
of a parahel explanation. The sounds of com- 
mon conversation have but little resonance ; 
those of strong feeling have much more. 
Under rising ill temper the voice acquires a 
metallic ring. In accordance with her con- 
stant mood, the ordinary speech of a virago 
has a piercing quality quite opposite to that 
softness indicative of placidity. A ringing 
laugh marks an especially joyous tempera- 
ment. Grief unburdening itself uses tones 
approaching in timbre to those of chanting : 
and in his most pathetic passages an eloquent 
speaker similaily falls into tones more vibra- 
tory than those common to him. Now any 
one may readily convince himself that reso- 
nant vocal sounds cau be produced only by a 
certain muscular effort additional to that or- 
dinarily needed. If after uttering a word in 
his speaking voice, the reader, without 
changing the pitch or the loudness, will sing 
this word, he willperceive that before he can 
sing it, he has to alter the adjustment of the 
vocal organs ; to do which a certain force 
must be used ; and by putting liis fingers on 
that, external promiacuce marliing tlie lop of 
the larynx, he will have further evidence 
that to produce a sonorous tnuo the organs 
must be drawn out of their u.sual position. 
Thus, then, the fact that the tones of excited 
feeling are more viliratory than tliose of com- 
mon conversation, is another instance of the 
coaaectioa between mental excitement and 
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muscular excitement. The speaking voice, 
tliB recitativi) voice, and the singing voice, 
severally exemplify oue general principle. 

That the pitch ofthe voice vaiies according 
to the action of the vocal muscles, scarcely 
needs saying. All know that the middle 
notes, in v>/hich tliey converse, are made with- 
out any appreciable effort ; and all know that 
to make euhcr very high or very loiv notes 
loquires a consideraljle effort. In either as- 
cetrdiHi^ or dcscenUiug ."r.^m the pitch of or- 
dinary speecli, we aie conscious of an in- 
creasing muscular strain, which, at botla ex- 
tremes of the register, becomes positively 
paiuful. Hence it follows from our general 
principle, that virhile indifference or calmness 
will use tiie medium tones, the tones used 
duiing fcxtitemcnt will be either above or be- 
low tliem ; and will rise higher and higher, 
or fall lower and lower, as the feelings grow 
strunger. This physiological deduction we 
aNo find tT be in harmony with familiar facts. 
The h;ihitual sufferer utters his complaints 
in a voice raised considerably above the 
natural l-.cy ; an,l agonizing paia venls itself 
in (jilher shrieks of groans — in very high or 
very low notes. Beginning at his talking 
pitc!), the cry nf the disappointed urchin 
grows moie shiill as it grows louder. The 
"oh I" of astonishment or delight begins 
sevejal notes below the middle voice, and 
descends still lower. Anger expresses itself 
in high tones, or clso in "curses not loud 
but deep." Deep tones, too, are ulvi^ays used 
in uttering strong reproaches. Such an ex- 
clamation as "Beware!" if made dramati- 
cally ^tbat is, if made with a show of feeling 
— must be many notes lower than ordinary. 
Further, we have groans of disapprobation, 
groans of horror, groans of remorse. And 
(xtrtme joy and fear are alike accompanied 
by shrill outcries. 

>learly allied to the subject of pitch is that 
of inlenals ; and the explanation of them 
carries our argument a step farther. While 
eaim speech is comparatively monotonous, 
emotion makes u^e of Sflhs, octaves, and 
even wider intervals. Listen to anj- one nar- 
rating or repeating something in which he 
has no interest, and his voice will not wan- 
der more than two or three notes above or 
below his medium note, and that by small 
stops ; but when he comes to some exciting 
event he will be heard n.-)t only to u.'^e the 
higher and lower notes of his register, but to 
go from oue to the other by larger leaps. 
Bcit)g unable in print to imitate these traits 
Ci' fecluig, we feel some difficulty in fully 
realiziug them to the reader. But we may 
suggest a few remembrances which will per- 
haps call to mind a sufficiency of others. If 
two men living in the same place, and fre- 
quently seeing oue another, meet, say at a 
public r.csembly, any phrase with which one 
may be heard to accost the other— as " Hallo, 
aie you here ?"— will have an ordinary into- 
nali;u. But if one of them, after long ab- 
sence, bus ut]e.\peclcdly returned, theexpres- 
sion of surprise with which his friend may 
greet him — " Hallo I how came you here ?" 



— will be uttered in much more strongly con- 
trasted tones., The two syllables of theword. 
"hallo" will be the one much higher anil 
the other much lower than before; and the 
rest of the sentence will similarly ascend and 
descend by longer steps. 

Again, if, supposing her to be in an ad-' 
joining room, the mistress of the house calls 
" Mary," the two -syllables of the name will 
be spoken in an ascending inter\'al of a third. 
If Mary does not reply, the call will be re- 
peated probably in a descending fifth ; im- 
plying the shghtest shade of annoyance at 
Mary's inattention. Should Mary still make, 
no answer, the increasing annoyance will 
show itself by the use of a descending oc- 
tave on the next repetition of the call.. And 
suppjsingthe silence to continue, the lady, 
if not of a very even temper, will show li'et 
irritation at Slary"s seemingly intentional 
negligence by finally calling her in tones still 
more widely contrasted — the first syllable 
being higher and the last lower than be- 
tore. 

Now these and analogous facts, which the 
reader will readily accumulate, clearly con- 
form to the law laid down. For to make 
large intervals requires more muscular action 
than to make small ones. But not only is the 
Client of vocal intervals thus explicable as due 
to the lelaliun between nervous and mus- 
cular excitement, but also in some dfgr, 
their direction, as ascending or descenHing. ' 
The middle notes being those which dtinaud 
no appreciable eSoit of muscular adjust- 
ment, and the effort becoming greater as 
we either ascend or descend, it follows tliat 
a departure from the middle notes in either 
direction will maik incieasing emotion; 
while a return toward the middle notes will 
m.ark decreasing emotion. Hence it happens 
that an enthusiastic person uttering such a 
sentence as " It was the must splendid sight 
I ever saw !" will ascend to the first syllable 
of the word " splendid" marking the climax 
on the feeling produced by the recollectioik 
Hence, again, it happens that, under some 
extreme vexation produced by another's stu- 
pidity, an irascible man, exclaiming, " What 
a confounded fool the fellow is I" will begin 
somewhat below his middle veice, and (i(- 
scending to the word " fool," which he will 
utter in one of his deepest notes, will Ihca 
ascend again. And it may be remarked, that 
the word "fool" will not only be deeper 
and louder than the rest, but will also have 
more emphasis of articulati.in — another mode 
in which muscular excitement is shown. 

Tliere is some danger, however, in giving 
instances like this ; seeing that as the mods 
of rendering will vary according to the in- 
tensity of the feeling which the reader feigns 
to himself, the right cadence may not bo Lit 
upon. With single words there is less dilli- 
culty. Thus the " Indeed '" with which a 
surprising fact is received, mostly begins on 
the middle note of the voice, and risi's with 
the second syllable ; or, if disaiiprobaiioii as 
■well as astonishment is felt, the first syllable 
will be below the middle note, and the 
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Becond lower slill. Conversely, llie word 
" Alas !" whicli marks not the rise of a par- 
oxysm of grief, but its decline, is intend in 
a cadence descending toM-aid the middle 
note ; or, if tbe first syllable is in the lower 
pait of the register, the second ascends tow- 
ard the niiddle nolc. In the " Ileisb-ho I" 
expressive (.f mental and nmscular ))roslra- 
tion, we may see llio same trulh ; and if the 
( adence appropriate to it be iiiveited, the ab- 
surJity of the efl'c e* clcaily shows I'.ow tlie 
meaning of iuterv.-ilK is dependent on the prin- 
ciple we have been illustrating. 

The icmauiing characteiistic of emotional 
speech ivhioh we have to notice is that of 
Tiiri<(hility of pitch. It is scarcely possible 
here to convey adequate ideas of this more 
complex manifestation. \\'e must be content 
with simply indicating some occasions ou 
which it maybe ob-erved. On a mccliusc of 
friends, for instance — as when there ariivcs 
a party of much-wished-for visitors — the 
voices of all will be heard to undergo 
changes of pitch not only greater but much 
more numerous than usual. If a speaker at 
a public meeting is interrupted by some 
squabble among those he is adilressing, his 
compaiatiTcly level t; ncs will be in marked 
contrast v,'ilh the rapidly changing one of 
the disputants. And ani'jng children, whose 
feelings aie less under control than those of 
adults, this peculiarity is still more decided. 
During a scene of com|)laint and recriminr- 
tion between two excitable little girls, the 
voices may be heard to ran up and down the 
gamut several limes in each sentence. In 
such cases we once more recognize the same 
law : for muscular excitement is shown not 
ouly in strength of contraction but also in the 
rapidity with which dirl'ereul muscular ad- 
justments succeed each other. 

Thus wc find all the leading vocal phenom- 
ena to have a physiological basis. They 
are Romany manifestations of thcgenerallaw 
that feeling is a stiinidus to muscular action 
— a law conformed ti throughout the wdiole 
economj', not of a man ouly, but of every 
sensitive mature — a law, therefore, which 
lies deep in the nature of animal organiza- 
tion. The expressiveness of these various 
modificaticus (jf voice is therefore innate. 
Each of us, from babyhood upward, has been 
spontaneously making them, v.hcu under the 
Various sensaiions and emotions by which 
tiiey are produced. Having been conscious 
of each feeling at Ihesametimelhat we heard 
outscites make the conseiiueut sound, we 
have acquiicd an established association of 
ideas between such sound and the feeling 
which caused il. AVhen the like sound is 
made by another, we ascribe the like feeling 
to him : and by a further consequerjce we 
not only a'-crilie to him Ihatfeelini;, but have 
a certain desrrce of it aroused in ourselves : 
for to become conscious of the feeling wliich 
another is experiencing, is to have that feel- 
ing awakened in our own consciousness, 
which is the same thing an experiencing the 
feeling. Thus these various modifications 
of voice become not only a language through 
which we understand the emotions of 



others, but also the means of exciting our 
sympathy with such cuiutions. 

Have we not heic, then, adoqna.te data for 
a theory of music? These vocal pecaliari- 
ties which indicate excited feeling, are those 
which expci-ially distinguish soiifj from vrdi- 
nary speech. Every one of the alterations of 
voice which we have found to be a physio- 
logical result of pain oi-i'li asure. hay.rriedto 
its greatest extreme in vucal 'nnir.ir. For in- 
stance, we saw that, in viilue of thn general 
relation between mental and niiK-ular excite- 
ment, one cliaraetciistic of passionate utter- 
ance is loudheKg. Well, its comivp.iative 1 jud- 
ness is one of the distinctive marks of song as 
contrasted with Ihespeech of daily life ; ami 
further, the forte passages of an air are those 
intended to represent tlie climax of its emo- 
tion. Wenextsawtliatthu tones in which emo- 
tion expresses itself, are, in conformity with 
tliis same law, of a more sonorous timbre thau 
those of calm conversation. Here, to;), song 
displays a still higher degree of the pecu- 
liaritjf ; for thesinging tone is the m.jstreso- 
nant we can make. Again, it wis shown 
that, from a like cause, mental excitement 
vents itself iu the liigher and lower notes of the 
register, using the middle notes but seldom. 
And it scarcely needs saying that vocal 
music is still more distinguished by its com- 
parative neglect of the notes in vdiicli we 
talk, and its habitual use of those above or 
below them ; and, moreover, that its most pas- 
sionate effects are commonlj'prodiiceii at the 
two extremities of its scale, but especially 
the upper one. 

A yet further trait of strong feeling, simi- 
larly accounted fca-, was the employment of 
larger intervals than are employed in com- 
mon converse. This trait, also, every liallad 
and ai-ia carries to an extent beyond that 
heard in the spontaneous utterances of emo- 
tion : add to which, that the direction of 
these intervals, which, as diverging fr.im or 
converging toward the medium tones, we 
found to be physiologically expiessive of in- 
creasing or decreasing emotion, may be ob- 
served to have in music like meanings. Once 
more, it was pointed out that not only extreme 
but also rapid varialioiisof pitch are charac- 
teristic of mental excitement ; and once more 
we see in the quick changes of every melody 
that song carries the characteristic as far, if 
not farther. Thus, in respect alike of loud- 
ne-is, timbre, pitch, intervals, and riife of vari- 
ation, song employs and cxaugciales the 
natural language of the emotions ; it arises 
from a systematic combination ot those vocal 
peculiarities which are the physiological 
effects of acute pleasure and pain. 

Besides these chief characteristics of song 
as distinguished from common speech, thera 
are sundry minor ones similarly explicalile, 
as due to the relation between menial and 
muscular excitement ; anil before proceed- 
ing farther these slould be briefly noticed. 
Thus, certain passions, and perhaps, all pas- 
sions when pushed to an extreme, produce 
(probably through their influencoover Iheac- ■ 
tion of the heart) an effect the reverse (>f that 
which has beeu dcsciibed ; they cause a 
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pliysiual prostration, one symptom of which 
is a genera! relaxation of Ibe muscles, and a 
consequent trembling. We have the trem- 
bling of angei', of tVar, of hope, of joy ; and 
the vocal muscles being implicated with the 
rest, the voice too becomes tremulous. Now, 
iT singing, this tremulousness of voice is 
very effectively used by some vocalists in 
higl^ly pathetic passages ; sometimes, incleed, 
because of its effectiveness, too much used 
by 111 em — as by Taraberlik, for instance. 

Again, there is a mode of musical execu- 
tion known as the staccato, appropriate to 
energetic [lassages — to passages expressive of 
exhilaration, of resolution, of confidence. 
The action of the vocal muscles which pro- 
duces this staccato style is analogous to the 
muscular action which produces the sharp, 
decisive, energetic movements of body indi- 
cating these stales of mind ; and therefore it 
is that the staccato !:^t,v le lias the meaning we 
ascribe to it. Conversely slurred intervals 
are expressive of gentler and less active 
feelings ; and are so because they imply the 
smaller muscular vivacity due to ii lower 
mental ener<n-. The difference of effect re- 
sulting fiuui difference of time in music, is 
also attributable to the same law. Already it 
has been ptjinted out tliat the more frequent 
changes of pitch which ordinarily result 
from passion are imitated and developed in 
song ; and iiere we have t,5 add, that the va- 
lious rates of such changes, appropi-iate to 
the differ ent styles of music, are further traits 
having the saine derivation. The slowest 
movements, largo and adagio, are used where 
such depressing emotions as grief, or such 
unexciting emotions as reverence, are to be 
portrayed ; wiiilo the more rapid movements, 
andante., allegro, presto, represent succes- 
sively increasing degrees of menial vivacitj', 
and do this because Ihey imply that muscular 
activity which flows from this mental vi- 
vacity. Even the rhythm, which forms a 
remaining distinction between song and 
speech, may not improbably have a kindred 
cause. Wny tlie actions excited by strong 
feeling should tend to become rhythmical is 
not very obvious ; but that they do so there 
are divers evidences. There is the swaying 
of the body to and fro under pain or grief, 
of the leg under impatience or agitation. 
Dancing, too, is a rhythmical action natural 
to elevated emotion. That under excitement 
Bpeecli acquires a certain rhythm, we may 
occasionally perceive in the highest efforts 
of an orator. In poetry, which is a form of 
speech used fur the belter e?pressi(m of 
emotional ideas, we have this rhythmical 
tendency developed. And when we bear in 
mind that dancing, poetry, and music are 
connate — are oiiginally constituent parts of 
the same thing — it becomes clear that the 
measured movement common to them all im- 
plies a rhythmical action of the whole sys- 
tem, the vocal apparatus included ; and that 
80 the rhythm of music is a more subtle and 
complex result of this relation between men- 
tal and mu.sciilar excitement. 

But it is time to end this analysis, which 



possibly, we have already carried too far. It 
is not to be supposed that the more special pa 
culiarities of musical expression are to bedefl. 
nitely explained. Though probably they may 
all in some way conform to the principle that 
has been worked out, it is obviously imprac- 
ticable to trace that principle in its mure ram- 
ifled applications. Nor is it needful to out 
argument that it should lie so traced. The 
foregoing facts sufficieully prove that what 
we regard as the distinctive trait.'; of song are 
simply the traits of emotional speech inten- 
sified and systematized. In respect of its 
general characteristics, we think it has been 
made clear that vocal music, and by conse- 
quence all music, is an idealization of tlw 
natural language of passion. 

As far as it goes, the scanty evidence fur- 
nished by history confirms this coDclusion. 
Note first the fact (not properly an historical 
one, but fitly grouped with cuch) that the 
dance-chants of savage tribes are very monot- 
onous ; and in virtue of their monotony are 
much more nearly allied to ordinary speech 
than are the songs of civilized races. Join- 
ing with this the fact tliat there are still ex- 
tant among boatmen and others in the East, 
ancient chants of a like monotonous charac- 
ter, we may infer that vocal music originally 
diverged from emotional speech in a grad- 
ual, unobtrusive manner ; and this is the in- 
ference to which our argument points. Fur- 
ther evidence to the same effect is supplied 
by Greek liistory. The early poems of the 
Greeks — which, be it remembered, were 
sacred legends embodied in that rhythmical, 
metaphorical language which strong feeling 
excites — were not recited, but clianted : 
the tones and the cadences wero ma<)s musi- 
cal by the same influences which made the 
speech poetical. 

By those who have investigated the mat- 
ter, this chanting is believed to have been not 
what we call singing, but neatly allied to 
our recitative (far simpler, indeed, if we 
may judge from the fact that the early Greek 
lyre, which had but /oar strings, was played 
in vniaon with the voice, which was there- 
fore confined to four notes) ; and as such, 
much less remote from common speech than 
our own singing is. For recitative or must- 
cai recitation, is in all respects intermediate 
between speech and song, lis average effects 
are not so lovd as those of song. Its tones 
are less sonorous in rtmdre than those of song. 
Commonly it diverges to a smaller extent 
from the middle note.s— uses notes neither so 
high nor so low in pitcli. The intenaU ha- 
bitual to it are neither so wide nor so varied. 
Its rate of variation is not so rapid. And at 
the same time that its primary rhythm is less 
decided, it has none of that secondary 
rhythm produced by recurrence of the same 
or parallel musical phrasts, which is one of 
the marked characteristics of song. Thus, 
then, we may not only infer, fern the evi- 
dence furnished by existing liarbarous tiibes, 
that the -vocal music of prehistoric times was 
emotional speech very slightly exalted, but 
we see that the earliest vocal music of vrhicb 
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■we have nny account differed imich less 
from tmjtioiial cijeech than does the vocal 
niu=ic of onr daj's. 

That, recilittive ^ beyond which, by the 
■way, the Cliincse and Hindoos seem necer to 
have advanced — irrew naturally out of the 
modulations and ciidences of strong- feolinjr, 
we liave indeed still current evidence. Tliere 
are even now to lie met wth ceeasinns on 
which strong feeling vents ilself in this form. 
Whoever has been present when a meeting 
of Quakers was addressed liy one of their 
preacheis (whose practice it is to speak only 
under tlie influeix-e of religions emotion), 
must have lieen si ruck by the quite unusual 
tones, like those of a subdued eliant, in which 
the address was made. It is clear, too, that 
the intoning used in some chuiches is repre- 
sentative of tliis same mental state, and has 
been adopted on account of the instinctively 
felt congruily between it and the contrition, 
supplication, or leverence verliaily expressed. 

And if, as we have good leasou to believe, 
lecitative arose by degiees out of emotional 
speech, "tt becomes manifest that by a con- 
tinuance of the same process song lias arisen 
out of recitative. Just as, from the orations 
and legends of savages, expressed in the 
metaphorical, allegorical style natural to 
them, there sprung epic poetry, out of which 
lyric poetry was afterward developed ; so, 
from the exalted tones and cadtmces in which 
such orations and legends were delivered, came 
the chant or recilaiivo music, from whence 
lyrical mu.sic has since grown .up. And 
there has not only thus been a simultaneous 
and parallel genesis, but theie is also a paral- 
lelism of results. For lyrical poetry differs 
from epic poetry just as lyrical music differs 
from recitative : each still further intensifies 
the natural language of the emotions. Lyri- 
cal poetry is more mct-dphoncal, more hyper- 
bolic, more elliptical, and adds the rhythm 
of lines to the rhythm of feet ; just as lyrical 
music is louder, more sonorous, more extreme 
in its iutervals, and adds the rhythm of 
phrases to the rhythm of bars. And the 
known fact that cut of epic poetry the 
stronger passions developed lyrical poetry as 
their appropriate vehicle, strengthens the in- 
ference that they similarly developed lyricM 
music out of recitative 

Nor indeed are we without evidences of the 
transition. It needs but to listen to an opera 
to hear the leading gradations. Between the 
comparatively level recitative of ordinary 
dialogue, the more varied recitative with 
wider intervals and higher tones used in ex- 
citing scenes, the still more musical recitative 
which preludes an air, and the air itself, the 
Buccessife steps are but small ; and the fact 
that among aiis themselves gradations of like 
nature may he traced, further confirms the 
conclusion that the highest form of vocal 
music was arrived at by degrees. 

Moreover, we have some clew to the influ- 
ences which have induced this development, 
and may roughly conceive the process of it. 
As the tones.intervals, and cadences of strong 
emotion were the elements out of which son^' 



■was elaborated ; so, we may expect to find 
that still stronger emotion produced tiie elab- 
oration ; and we have evidence implying 
this. Instances in abundance may be cited, 
showing that musical composers are men of 
extremely acute sensibilities. The life of 
Mozart depicts him as oue of inten';ely active 
affections and highly impressionable toniper- 
ament. Various anecdotes represent Bee- 
thoven as very susceptible and very passion- 
ate. Mendelssohn is described by those who 
knew him to have been full of line feeling. 
And the almost incredible sensitiveness of 
Chopin has been illustrated in tlie memoirs 
of George Sand. An unusually emotional 
nature being thus the general characteristic 
of musical composers, we have in it just the 
agency required for the development of reci- 
tative and song. Intenser feeling produciug 
intenser manifestations, any cause of excite- 
ment will call forth from such a nature tones 
and changes of voice more marked than 
those called forth from an ordinary nature — 
will generate just those exaggerations which 
we have found to distinguish the lower vocal 
music from emotional speech, and the higher 
vocal music from the lower. Thus it becomes 
crediljle that the four-toned recitative of the 
early Greek poets (like all poets, nearly allied 
to composers in the comparative intensity of 
their feelings), was really nothing more than 
the slightly exaggerated emotional speech 
natural to them, which grew by frccinent 
use into an organized form. And it is readily 
conceivable that the accumulated agency of 
subsequent poet-musicians, inheriting and 
adding to the products of those who went 
before them, sutSced, in the course of the 
ten centuries which we know it took, to de- 
velop this four-toned recitative into a vocal 
music having a range of two octaves. 

Not only may we so understand how more 
sonorous tones, greater extremes of pitch, 
and wider intervals, were gradually intro- 
duced, but also how there arose a greater 
variety and complexity of musical expres- 
sion. For this same passionate, enthusiastic 
temperament, which naturally leads the 
musical composer to express the feelings pos- 
sessed by others as well as himself, in ex- 
tremer iuteivals and more marked cadences 
than they would use, also leads him to give^ 
musical utterance to feelings which they 
either do not experience, or experience in 
but slight degrees. In virtue of this general 
susceptibility which distinguishes him, he 
regards with emotion events, scenes, con- 
duct, character, which produce upon most 
men no appreciable effect. The emotions SJ 
generated, compounded as they are of the 
simpler emotion.s, are not expressible by in- 
tervals and cadences natural to these, but by 
combinations of such intervals and cadences ; 
whence arise more involved musical phiases, 
conveying more complex, subtle, and un- 
usual feelings. And thus we may in some 
measure understand how it happens that 
music not only so strongly excites our more 
familiar feelings, but also produces feelings 
we never had before ; arouses dormant sen- 
timents ('" -'■'■' ^^ '■•"'• •• -""d " ■' 
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possibillly, and do not Itnow the meaning ; 
or, as Rieliliif says, tells us of things we 
have not seen and shall not see. 

Indirect evidences of several kinds remain 
to be brietly pointed out. One of Ihem is 
the diflicully, not to, say impossibility, of 
olherAJse accounling for the expiefesiveness 
of music. Whence comes it that special 
combiualions of notes should have special 
etfecls upon our emnlion.s ? — lliat one should 
give us a feeling of exhilaralion, another of 
melancholy, another of affection, another of 
reverence? Is it that these special combi- 
nations have intrinsic meanings apart ftom 
the human constilulion V^lhat a certain 
number of aeiisil waves per second, followed 
by a certain other number, in the nature of 
things eignify grief, while in the reverse 
order they signify joy; and similaily with 
all other intervals, phrases, and cadences? 
Few will be so irrational as to think this. 
Is it, then, that the meanings of these special 
combinations are conventional only ?^that 
we learn their implications, as we do those 
of words, by oliserviug how others under- 
stand Ihem? This is an hypothesis not 
only devoid of evidence, but directly opposed 
1o the experience of evtrj" one. How, then, 
are musical clfecis to be explained? If the 
theory aboce set forth be accepted, the diffi- 
culty disappears. If music, taking for its 
raw miiteiial the various modifications of 
voice which are the physiological results of 
excited feeling, intensifies, combines, and 
complicates them — if it exaggerates the loud- 
ness, the resonance, the pitch, the intervals, 
and the variability, which, in virtue of an 
oiganiclaw, are the characteristics of passion- 
ate speech — if, by carrymg out these farther, 
more consistently, more unitedly, and more 
sustainedly, in produces an idealized lan- 
guage of emotion ; then its power over us 
becomes comprehensible. But in the absence 
of this theory, the expressiveness of music 
appears to be inexplicable. 

Again, the preference we feel for certain 
qualities of sound presents a like diflicully, 
udmitling only of a like solution. It is gen- 
erally agreed that the tones of the human 
voice are more pleasing than any others. 
Grant that music lakes its rise from the mod- 
ulations of the human voice under emotion, 
and it becomes a natural consequence that 
ilie tones of that voice should appeal to our 
feeiiniis more than any oiheis ; and so should 
lie considered more beautiful than any others. 
But deny that music has this origin, and the 
( nly allr-ruative is the untenable position that 
the vibrations proceeding from a vccaiist's 
throat are, olijectively considered, of a higlier 
order than those from a horn or a violin. 
Similarly with liar.-h and soft souirds. If 
the cimclusiveness of the foregoing reason- 
ings be not admilled, it must be 'supposed 
that the vibiation.'* causing the last a;e in- 
trinsically bettei tiiau these causing the fiist ; 
and that, in virtue of sjnie pre-it-labliEhed 
harmony, the higher feelings and natures 
produce the one, and the Lnver the other. 
But if the foregoing rpa.«ouings be valid, it 



follows, as a matter of course, that we shall 
like the sounds that habitually accompany 
agreeable feelings, and dislike those that 
habitually accompany disagreeable feeling,-). 

Once more, the question, How is the ex- 
pressiveness of music to be otherwise ac- 
counted for? may be supplemented by (he 
question. How is the genesis of mu.«ic to be 
otherwise accounted for? That music is a 
product of civilization is manifest ; for 
though savages have their dance-chants, 
these are of a kind scarcely to be dignitied 
by the title musical : at most, they supply 
but the vaguest rudimcut of music, picpeily 
so called. And if music has been by slow 
steps developed in the course of civilization, ■ 
it must have been developed out of some- 
thing. If, then, its origin is not that above 
alleged, what is its origin ? 

Thus we find ihat the negative evidence 
confirms the positive, and that.^taken to- 
gether, they fuinisli strong proof. We have 
seen that there is a physiological relation, 
common to man and all animals, lietween 
feeling and muscu'ar action ; that as vocal 
sounds are produced by muscidar action, 
there is a con.sequent physiological relation 
between feeling and vocal sounds; that all 
the modifications of voice expressive of feel- 
ing are the direct results of this physiologi- 
cal relation ; that music, adopting all tliese 
modifications, intensifies them more and 
more as it ascends to its higher and higher 
forms, and becomes music simply in virtue 
of thus intensifying them ; that, from the 
ancient epic poet chanfing his verses, dowa 
to the modern musical composer, men of un- 
usually strong fet lings, prone to express them 
in extreme forms, have been naturally the 
agents of these successive iulensitieations; 
and that so there has little by little arisen a 
wide divergence between this idealized lan- 
guage of emotion and its natural language; 
to which direct evidence we have just 
added the indirect — that on no other tenable 
hypothesis can either the expressiveness or 
the genesis of music be explained. 

And now, what is the function of music? 
Has music any effect beyond the immediate 
pleasure it produces? Analogy suggests 
thrt it has. The enjoyments of a good din- 
ner do not end with themselves, but minister 
to bodily well-being. Though people do not 
marry with a view to maintain the lace, yet 
the passions which impel theta to marry 
secure its maintenance. Parental ntleCtioB 
is a feeling which, while it conduces to 
parental happiness, insures the nurture of 
offspring. Men love to accumulate property, 
oft€u wuhout thought of the benefits it pro- 
duces ; but iu puisuing the pleasure of 
acquisition they indirectly open the way to 
other pleasures. The wish for public ap- 
proval impels nil of us to do many things 
which wo should otherwise not do — to under- 
take great labors, face great dangers, and 
habitually rule ourselves in a way that- 
sniocths social intercourse : that is, iu grati- 
fying our love of approbation we subserve 
divers ulterior purposes. And, generally,'; 
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our nature is sucli that in fulfilling each de- 
sire, we in some way facilitate the fulfilment 
of llie rest. But the love of music seems to 
exist for its own sake. The delights of 
melody and harmony do not obviously min- 
ister to the welfare either of the individual 
or of society. May we not suspect, how- 
ever, that this exception is apparent only ? 
Is it net a ralijmil inquiry, What are the in- 
direct bcnelits which accrue from music, in 
addition to the direct pleasure it skives ? 

But that it would take us too far out of 
our track, we should prelude this inquiry by 
illustrating at some length a certain general 
law of progress : the law that alike in occu- 
pations, sciences, arts, the divisions that had 
a common root, but by continual divergence 
hate become distinct, and are now being sep- 
arately developed, are not truly independent, 
but severally act and react on each other to 
their mutual advancement. Merely hiniing 
thus much, however, by way of showing 
that there are many analogies to justify us, 
we go on to express the opinion tliat there 
exists a relationship of this kind between 
music and speech. 

All speech is compounded of two elements, 
the words and the tones in which they are 
uttered — the signs of ideas and the signs of 
feelings. While certain articulations express 
the thought, certain vocal sounds express 
the more or less of paiu or pleasure which 
the thought gives. Using the word cadence 
in an unusually extended sense, as compre- 
htnding all modifications of voice, we may 
say that cadence is the commeniari/ nf the 
emotions upon the propositu/ns of t!ie intellect. 
This duality of spoken language, though not 
formally recognized, is recognized in prac- 
tice by every one ; and every one knows that 
very often more weight attaches to the tones 
than to the worrls. DuiJy experience sup- 
plies cases in which the same sentence of 
disapproval will be understood as meaning 
•little or meaning much, according to the in- 
flections of voice which accompany it ; and 
daily experience supplies still more striking 
cases in which words and tones are in direct 
contradiction— the first expressing consent, 
■while the last express reluctance ; and the 
last being believed rather than the first. 

These two distinct but interwoven ele- 
ments of speech have been undergoing a 
simultaneous development. We know that 
in llie course of civilization words have been 
multiplied, new parts of speech have been in- 
troduced, sentences have grown more varied 
and complex ; and we may fairly infer that 
during the same time new modifications of 
voice have come into use, fresh mtervals 
have been adopted, and cadences have be- 
come more elaborate. For while, on the one 
hand, it is absurd to suppose that, along 
with thfi undeveloped verbal forms of bar- 
barism, tnere existed a developed system of 
vocal inflections, it is, on the other hand, 
necessary to suppose that, along with the 
higher and more numerous verbal forms 
needed to convey the multiplied and compli- 
cated ideas of civilized life, there have grown 



up those more involved changes of voice 
which express the feelings pruper to such 
ideas. If intellectual limguage is a growth, 
so also, without doubt, is emotional langaagts 
a growtli. 

Now, the hypothesis which we have 
hia ed above is, that hpyond Ihe direct 
pleasure wliieh it gives, mu^ic hii» the iiidi- 
reel effect of developing lliis language of the 
emoliou-i. Having iis root, hs we liai e en- 
deavored to show, in lliDso tones, inle'-vals,. 
and cadences of speccli which expiess feel- 
ing — arising by the corahinalion anrS intensi- 
fying of these, and canning finally to hnvir 
an embodiment of ils own, music has all 
along been reading upon speech, and in- 
creasing ils power of rendering emotion. 
The use in recitative and sing of inflections 
more expressive than ordinary ones, must 
from the beginning have tended to develop 
the ordinary ones. Familiarity with tha 
more varied combinations of tones that 
occur in vocal music can scarcely have 
failed to give greater variety of comiM- 
nation to the tones in which we utter 
our impressions and dcsirt><;. The complex 
musical phrases by wliicu composeis have- 
conveyed complex emotions may rationally 
be supposed to have influenced us in making 
those involved cadences of conversation by 
which we convey our subtler thoughts and , 
feelings. ' 

That the cultivation of music has no effect 
on the mind, few will be alisurd enougli to- 
contend. Anil if it has an effect, what more 
natural effect is there than this of develop- 
ing our perception of the mnanings of inflec- 
tions, qualities, and raoduhilions of voice; 
and giving us a correspi)ndingl)r increased 
power of using them ? .Just as mallieinatics, , 
taking its start from the phenomena of ptiys-- 
ics and astronomy, and presenily coming to- 
be a separate science, has since reaeied om 
physics and astronomy to their immense ad- 
vancement ; just as chemistry, ttist aiising, 
out of tlie processes of metallurgy and tho^ 
industrial arts, and gradually growing ;iail»Ot- 
an iniiepeudent studi'. Iv.n now become 'anj. 
aid to all kinds of production ; just as phys- 
iology, originating out of medicine and once^ 
subordinate to it, but latteily pursui-d for its 
own sake, is in our day coming to be the- 
science on which the progress of medicine 
depends ; so music, having its root in emo- 
tional language, and gradually evolved from 
it, has ever been reacting upon and further 
advancing it. Whoever will examine ihe- 
facts will find this hypothesis to lie in har- 
mony with the method of civilization every- 
where displayed. 

It will scarcely be expected that much di- 
rect evidence in support of this cnnelu.sioa 
can be given. The facts are of a kind which, 
it is difficult; to measure, and of which we 
have no records. Some suggestive traits, 
however, may be noted. Mjy we net sa'r. 
for instance, that the Itiilians, among whf-m 
modern music was earliest cultivated, and 
who have more especially practised and ex- 
celled in melody (the division of music with 
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•whiuh niir arc;iimf>iit is chiefly concerned) — 
may we nol, say that these Italians speali in 
jiixe varied am] expressive inflections and 
cadences tiian any other nation ? On the 
ntlier hand, may we not say that, confined 
almost exclusively as they have liitherto been 
Do their ualiuual airs, which have a niaiked 
{family likeness, and therefore accustomed to 
ibut a limiled ranse of musical expression, 
;lhe Scotch are uuusually monotoQuus in the 
' iintervals and moilulations of their speech? 
I .And again, do we not find among different 
"glasses of the same nation, differences that 
ihave like implications ? The gentleman and 
rthe clown stand in very decided contrast 
'with respect to variety of intonation. List- 
*en to (he conversation of a servant -girl, and 
(then toitliat of a refined, accomplished lady, 
!»nd the more delicate and complex changes 
• of voice used by (he latter wiil he conspic- 
;nous. Now, without going so far as to say 
ithat out of all the differences of culture to 
>^hich the uppet and lower classes are sub- 
■j«cted, difference of musical culture is that 
\to which alone this difference of speech is as- 
(cribahle ;, yet we may fairly say that there 
rseeras a much more obvious connection of 
cause and effect between these than between 
any others. Thus, while the inductive evi- 
dence to which we can appeal is but scanty 
and vague, yet what there is favors our po- 
sition. 

Probably most will think that the function 
!here assigned to music is one of very little 
; moment. But further reflection may lead 
1 them to a contrary conviction. In its bear- 
'ings upon human happiness, we believe (hat 
'. this emotional language, which musical cul- 
tuie develops and refines, is only second in 
importance to the language, of the intellect ; 
; perhaps not even second to it. For these 
I modifications of voice produced by feelings 
; are the means of exciting like feeling* in 
' others. .loiued with gestures and expres- 
f siona of f.ice, they give life to the otherwise 
' dead words in which the intellect utters its 
; ideas ; and so enable the hearer not only to 
>■ understand the state of mind they accompany, 
i.but to^artofe of that state. In short, they 
care the chief madia of sympathy/. And if we 
(.■consider how much both our general welfare 
sajJ.d our immediate pleasures depend upon 
f»vs.npathy, we shall recognize the importance 
of whatever makes this sympathy greater. 
If we bear in mind (hat by their fellow-feel- 
\u^ men are led to behave justly, kindly, and 
cueisideiately to each other— that the diffler- 
Eoee between the cruelty of the barbarous 
Hod the humanity of the civilized results 
from the increase of fellow-feeling ; if we 
bear in mind that this faculty which makes 
us sharers in the joys and sorrows of others, 
is the basis of all the higher affections— that 
in friendship, love, and all domestic pleas- 
ures it is an essential element ; if we bear 
in mind how much our direct gratifications 
are intensified by sympathy ; how, at the 
theatre, the concert, the picture gallery, vie 
lose half our enjoyment if we have no one to 
enjoy with us ; if, iu short, we bear in mind 



that for all happiness beyond what the un- 
friended recluse can have we aie indebted 
to this same sympathy, we shall see tliatthe 
agencies which communicate it can scarcely 
be overrated in value. 

The tendency, of civilization is more and 
more to repress the antagonistic eiejneuls of 
our characters. and to develop the social ones— 
to curb our purely selfish desires and t.'cereise 
our uuselfisli ones ; to ipplace private gratifi- 
cations by gratiifications res'-iltuig f i oni, or in- 
volving, the happiness of other.s. And while, 
by this adaptation to the social s^late, the 
sympathetic side of our nature is being lin- 
folded, there is simultaneously giowiug up a 
language of sympathetic iutercourse^~i lan- 
guage through which we communicHte to 
others the uappiuess we feel, and axe made 
sharers in their happiness. 

This double process, Of which the f ffecta 
are already sufficiently appreciable, must go 
on to an extent of which we can as re t have 
no adequate conception. The habitu;il con- 
cealment of our feelings diminishing, as_it 
must, in proportion as our feelings become 
such as do not demand concealment, we may 
conclude that the exhibition of them will be- 
come much more vivid than we uov/ dare al- 
low it to be ; and this implies a more ex- 
pressive emotional language. At the same 
time, feelings of a higher and more comples 
kind, as yet experienced only by the culti- 
vated few, will become .general ; and there 
will be a corresponding development of (he 
emotional language into move involved 
forms. Just as there has silently grown up 
a language of ideas, which, rude as it at first 
was, now enables us to convey with precision 
the most subtle and complicated thoughts ; 
so there is still silently growin;, ap a lan- 
guage of feelings, which, notwithstanding its 
present imperfection, we may expect will ul- 
timately enable men vividly and completely 
to impress on each other all the emotions 
which they experience from moment to mo- 
ment. 

Thus if, as we have endeavored to show, it 
is (he function of music to facilitate the de- 
velopment of this emotional langua.c;e. we 
may regard music as an aid to (he achieve- 
ment of that liigher bappincis which it in- 
distinctly shadows forth. Thi .se vague feel- 
ings of unexperienced felicity which music 
arouses, those indefinite impressions of an 
unknown ideal life which it calls up, may be 
considered as a prophecy, to the fulfilment 
of. which music is itself partly instrumental. 
The strange capacity which we have for 
being so affected by melody and harmony, 
may be taken to imply both that it is within 
the possibilities of our nature to realize 
those intenser delights they dimly suggest, 
and that they are in some way concerned in 
the lealization of them. On this supposition 
the power and the meaning of music become 
comprehensible ; but otherwise they are a 
mystery. 

We wUl only add, that if the probability 
of these corollaries be admitted, then music 
must take rank as the liighest of the fine 
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arts — as tho one which more than any other 
m'mislers to humun welfare. And thus, even 
leaviDg out of view the immediate gratiiica- 
lious it is hourly giving, we canuol too 
much applaud that progress of musical cul- 
luie which is becoming one of the character- 
isticc of our age. 

lY. 

TKE DEVELOPMENT IITPOTHESIS. 

In a debate iipou the development hypoth- 
esis, lately narrated to me by a friend, one 
of the disputants was dfc?cribed as arguing, 
that as, in all our experience, we Jvuow no 
such phi-uomenon as tr^insmutation ot spe- 
cies, it is uaphdo.sopliical to assume that 
transmutation of species ever takes place. 
Had 1 been present, I think that, passing 
over his assenion, which is open to criti- 
cism, I should have replied that, as in all 
our experience we have never known a spe- 
cies created, it was, by Jiis own showing, un- 
philosophicai to assume that any species ever 
had been created. 

Those who cavalierly reject the theory of 
evolution, as not adequately supported by 
facts, seem quite to forget that their own 
theory is supported by no facts at all. Like 
the majoi ity of men who arc born to a given 
belief, they demand the most rigorous proof 
of any adverse b-ilief, but assume that their 
own needs none. Here we find, scattered 
over the globe, vegetable and animal organ- 
isms numbering, of the one kind (accordiiig 
to Humboldt), some 320,000 species, and of 
the other, some 2,000,000 species (see Car- 
penter) ; and if to these we add the numbers 
of animal and vegetable species that have be- 
come extinct, we may safely estimate the 
number of species that have existed, and are 
existing, on the eailli, at not less than ten 
miUiofis. "Well, which is the most rational 
theory about tiiese ten millions of species 1 
Is it 'most likely that there have been ten 
millions of special creations? cr is it most 
likely that by continual modifications, due 
to cuauge (..f circumstances, ten millions oi 
varieties have been produced, as varieties are 
being produced still ? 

Doubtless many will reply that they can 
more easily conceive ten millions of special 
creations to have taken place, than Ihey can 
conceive that ten millions of varieties have 
arisen by successive modifluatioas. All such, 
however, will find, on inquiry, that they art 
under an illusion. This is one of the many 
cases in which men do not really believe, but 
rat]ier believe ihey believe. It is not that they 
can truly conceive ten millions of special 
creations to have taken place, but that they 
think ilwy can do so. Careful introspection 
will'show them that they have never yet re- 
alized to themselves the creation of even one 
species. If they have formed a definite con- 
ception of the process, let them tell us how a 
nevv species is constructed, and how it makes 
its appearance. Is it thrown down from the 
clouds ? or must we hold to the notion that 
it struggles up out of the ground ? Do its 



limbs and viscera rush together from all tba 
points of the compass? or must we receive 
the Old Hebrew idea, that God takes clay and 
moulds a new creature? If they say that a 
new creature is produced in none of these 
modes, which are too absurd to be believed ; 
then they are required to describe the mode 
in which a new creature may be produced -.a 
mode which does not seem absurd ; and suoh 
11 mode thev will find that they neither have 
conceived nor can conceive. 

Should the believers in special creations 
consider it unfair thus to call upon them to 
describe how special creations lake place, 1 
reply, that this is far less than they deinarui 
from the supporters of the development hy- 
pothesis. They are merely asked to point 
out a cortcewabie mode. On tlie other hand, 
tney ask, not simp'y for a conmivable mode, 
but for the aci'iai mode. Ihey do not say. 
Show us now this may take place ; but they 
gay, Show us how this does take plac;e. 8(j 
far from its being unreasonable to p\it tbe 
above question, ii would be reasonable to ask 
not only for a possible mode of speoiai crea- 
tion, but for an ascertained mode ; seeing 
that this is no greater a demand than they 
make upon their opponents. 

And here we may perceive how much 
more defensible the new doctrine is than tha 
old one. Even could the supporters of tho 
development hypothesis merely show that 
the origination of species by tlie proce=:s of 
modification is conceivabie, they would be in 
a better position than their opponents. But 
they can do much more than this. They ciia 
show that the process of modification has ef- 
fected, and is effecting, decided changes in 
all organisms subject to modifymg influences, 
Thuugl). from tlie impossibility of getting at 
a sufficiency of facts, they are unable to trace 
the many phases through which any existing 
species has passed in arriving at its present 
form, or to identify the influences which 
caused the successive modifications, yet 
they can show that any existing species — 
animal or vegetable — when placed under 
condil ions different from its previous ones, 
immediately begins to undergo certain change* 
of structure fitting itfm- the new conditions. 
They can show that in successive generations 
these changes continue, until ultimately tha 
new conditions become the natural ones. 
They can show that, in cultirated plants, in 
domesticated animals, and in the several 
races of men, such alterations have taken 
place. They can show that the degrees of 
difference so produced are often, as in dogs, 
greater than thcie on which distinctions of 
species are in other cases founded. They 
can show that it is a matter of jlispute 
whether some of these modified forms are 
varieties or separate species. They caa 
show, too, that the changes daily taking 
place in ourselves — the facility that attends 
long practice, and the loss of aptitude that 
begins when practice ceases — the strengthen- 
ing of passions habitually gratified, and th9 
weakening of those habitually curbed — tha 
development of every faculty, bodily, muraJ, 
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»r intenectusil, according to the use made of 
it — are iill exxjlicable on this same principie. 
Aui UiUs tliey can show that througliout all 
(irg-fi^ic nature there is at work a modifyiug 
influence of the kind Ihey assign as the cause 
Of lliese specific differences : an influence 
which, though slow in its action, does, in 
time, if the circumstances demand it, pro- 
duce marked clianges — an influence which, 
to all ippoarauce, would produce in the mill- 
ions of years, and under the great varieties 
of conililion which geological records imply, 
auy aiiiouut of change. 

\Vhi(.'h, then, is tlie most rational hypoth- 
esis ? — that of special creations, which has 
neither a fact to support it nor is even defi- 
nitely conceii'able ; or tliat of modification, 
%Thich is not only definitely conceivable, 
but is countenanced liy the habitudes of 
every existing organism 'i 

That by any series of changes a profozoon 
should ever become a mammal, seems to 
those who are not familiar with zoology, and 
who haTC not seen how clear becomes the 
relationship l)etween the simplest and the 
most complex forms when intermediate 
fiirms are examined, a very grotesque notion. 
Habituall}'' looking at things rather in their 
.slatical than in tlieir dynamical aspect, they 
never realize the fact that, by small incre- 
menlt of modification, any amount of modi 
licHlinn may in lime be generated. That 
si'.ipiise which they feel on finding one 
whom tliey last saw as a boy, grown into a 
mm, becomes incredulity when the degree 
of cliange is greater. Nevertheless, abun- 
d;:fjt instances are at hand of the mode in 
wliicli we may pass to the most diverse 
forms, by insensible gradations. Arguing 
the matter some time since with a learned 
professor, I illustrated my position tlius : 
You admit that there is no apparent rehvtion- 
ship beiweenacjrcle and an hyperbola. The 
one is a finite curve ; the other is an infinite 
one. Allpaits of the one arealike; of the 
ether no two parts are alike. The one in- 
closes a space ; the other will not inclose a 
space though jirodnced forever. Yet oppo- 
site as are these curves in all their properties, 
tliey may be connected together by a series 
of intermediate curves, no one of which dif- 
fers from the adjacent ones in any appre- 
ciable degree. Thus, if a cone be cut by a 
plane at right angles to its axis we get a 
eucle. If, instead of being perfectly at right 
angles, the i)lane subtends with the axis an 
iiiigle of 89° 59', we have an ellipse, which 
no human eye, even when aided by an accu- 
lata pair of compnsses, can distiuguish fron^ 
a ciicle. Decreasing the angle minute by 
minute, the ellipse l)ecorue^ first perceptibly 
eccentric, then manifestly so, and by and by 
acquires so immensely elongated a form as 
to bear no recognizalile resemblance to a 
circle. By continuing this process, the 
ellipse passes insensibly into a parabola ; and 
iiUimateiy, by still further diminishing the 
angle, into an hyperbola. Now here we 
have four diiierent species of curve— circle, 
allipse, parabola, and hyperbola— each hav- 



ing ita pb<filiar properties and its^ separst? 
equation, and the first and last of which are 
quite opposite in nature, connected together 
as lUQmbers of one series, all producible by 
a single process of insensible modification. 

But the blindness of those who tliink it 
absurd to suppose that complex organic 
forms may have arisen by successive modifi- 
cations out of simple ones, becomes astonish- 
ingwhenwe remember that complex organic 
forms are daily bein? thus produced. A 
tree differs from a seed immeasurably in 
every respect — in bulk, in structure, in color, 
in form, in specific gravity, in chemical 
composition : differs so greatly that no visi- 
ble resemblance of at;y kind can be pointed 
out between them. Yet is the one changed 
in the course of a few years into the otlitr: 
changed so gradually, that at no moment 
can it be said. Now the seed ceases to he, 
and the tree exists. What can be more 
widely contrasted than a newly-born child 
and the small, semi-transparent, gelatinous 
spheride constituting the human ovum? 
The infant is so complex in structure that a 
cyclopaedia is needed to describe its constit- 
uent parts. Tlie germina! vesicle is so 
timple that it may be defined in a line. 
Nevertheless, a few months suffice to develop 
the one out of the other ; and that, too, by a 
series of modifications so small that were 
the embryo examined at successive minutes, 
even a microscope would with difficulty dis- 
close any sensible changes. That the uned- 
ucated and the ill-educated should think the 
hypothesis that all races of beings, man in- 
clusive, may in process of time have been 
evolved from the simplest monad, a ludicrous 
one, is not to be wondered at. But for the 
physiologist, who knows that every individ- 
ual being is so evolved— who knows further, 
that in their earliest condition the germs of 
all plants and animals whatever are bo sim- 
ilar, " that thcie is no appreciable distinction 
among them wliich would enable it to be de- 
termined whether a particular molecule is 
thegeim of a conferva or of an oak, of a 
zoophyte or of a man ;" * — for him to make 
a difficulty of the matter is inexcusable. 
Surely if a single cell may, when subjected 
to certain influences, become a man in the 
space of twenty years, there is nothing ab- 
surd in the hypothesis that under certain 
other influences a cell may in the course of 
millions of years give origin to the human 
race. The two processes are generically the 
same, and differ only in length and com- 
plexity. 

We have, indeed, in the part taken by 
many scientific men in this controversy of 
" Law i^ersus Miracle," a good illustration of 
the tenacious vitality of superstitions. Ask 
one of our leading geologists or physiologists 
whether he believes in the Mosaic account 
of the creation, and he will take the question 
as next to an insult. Either he rejects the 
narrative entirely, or understands it in some 
vague non-natural sense. Yet one part of it 
he unconsciotisly adopts, and that, too, liter- 
ally. For whence has he got this nolioa of 
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•' special creations," which he thinljs so 
reasonable, and fights for so vigorously ? 
Evidently he can tiace it back to no other 
source than t bis mylU ■which he repudiates. 
He has not a single fact in nature to quote 
in proof of it ; ujr is lie prepared willi any 
chain of abstract reasoning liy -which it may 
be established. Catechise him, and he will 
■be forced to confers that the notion was put 
into his mind in childhood as pait of a story 
which he now thinlis absurd. And why, 
after rejecting all the rest of this story, he 
should strenuously' defend this last lemnaut 
of it as though lie had received it on valid 
authority, he would be puzzled to say. 

V. 

THE SOCIAIi ORGANISM. 

Sir James JIacintosh got great credit for 
the saying, that " constitutions are not made, 
but grow." In our day the most significant 
thing about this saying is, that it was ever 
thought so significant. As from the surprise 
displayed by ;i man at some familiar fact, 
you may judge of his geneial culture ; so 
from the admiration which an age accords to 
a new thought, its average degree of enlight- 
enment may be inferred. That this apoph- 
thegm of iVEacintosl). should have been quoted 
and re quoted as it has, shows how profound 
has been the ignorance of social science. A 
small ray of liuth has seemed brilliant, as a 
distant rushlight looks like a star in the sur- 
rounding darkness. 

Such a conception could not, indeed, fail 
to be startling when let fall in the midst of a 
system of thought to which it was utterly 
alien. "Universally in Macintosh's day, things 
were explained on the hypothesis of manu- 
facture lather than that of growth: as in- 
deed they are, by the majority, in our own 
day. It was held thatthe planets were sev- 
erally projected round the sun from the 
Creator's liand, with exactly the velocity re- 
quired to halance the sun's attraction. Tha 
formation of the earth, the separation of sea 
from land, the production of animals, were 
mechanical woiks from which God rested as 
a laborer rests. Man was supposed to be 
moulded after a manner somewhat akin to 
that in which a modeller makes a clay-figure. 
And of course, in harmony with such ideas, 
societies were tacitly assumed to be arranged 
thus or thus by direct interposition of Provi- 
dence ; or by the regulations of lawmakers ; 
or by both. 

Yet that societies are not artificially put 
together is a truth so manifest that it seems 
wonderful men should have ever overlooked 
it. Perhaps nothing more clearly shows the 
small value of historical studies, as they have 
been commonly pursued. You need but to 
look at the changes going on around, or ob- 
serve social organization in its leading pecul- 
iarities, to see that these are neither super- 
natural nor are determined by the wills of 
individual men, as by implication historians 
commonly teach, but are consequent oa 
general natural causes. The oue case of the 



division of labor suffices to show this. IS 
has not been by command of any ruler that 
some men have becoms manufacturers white 
others have remained cultivators of the soil. 
la Lancashire, millions have devoted them- 
selves to the making of cotton fabrics ; in 
Yorkshire, another million lives by produc- 
ing woollens ; andthepnltery of StaiSordshire, 
tlie cutliery of Sheffield, the hardware of 
Birmingham, severally occupy their hundreds 
of thousands. These are large facts iu tiie 
structure of English society ; but we can as- 
cril)e them neither to miracle nor to legisla,- 
tion. It is n)t by " the hero as king," any 
more than by " collective wisdom," that mea 
have been segregated into producers, whole- 
sale distributors, and retail distributors. 

The whole of our industrial organization, 
from its main outlines down to its minutest 
details, lias become what it is, not simply 
without legislative guidance, but, to a con- 
siderable extent, in spile of legislative hin- 
drances. It has arisen under the pressure of 
Imman wants and activities. While each 
citizen has been pursuing his individual wel- 
fare, and none taking thought about division 
of labor, or, indeed, conscious of the need 
for it, division of labor has yet been ever be- 
coming more complete. It has been doing 
this sl,)wly and silently : scarcely any having 
observed it until quite modern times. By 
steps so small, that year after year the in- 
dustrial arrangements have seemed to men 
just what they were before — by changes as 
insensible as those through which a seed 
passes into a tree — society has become Iha 
complex body of mutually-dependent work- 
ers which we now see. And this economiir 
organization, ma. k, is the all-essential or- 
ganization. Til rough the combination thus 
spontaneously evolved, every citizen is sup- 
pUed with daily necessaries, while he yields 
some product or aid to others. That we are 
severally alive lo-da}', we owe to the regular 
working of this combination during the past 
week ; and could it be suddenly abolished, a 
great prop jitiou of us would be dead before 
another week ended. If tliese most conspic- 
uous and vital arrangements of our social 
structure have arisen without the devising of 
any one, but through the individual cHorts 
of citizens to satisfy their own wanls, we 
may be tolerably certain that the less impor- 
tant arrangements have similarly arisen. 

" But surely," it will be said, " the sccial 
changes directly produced by law cannot be 
classed as spontaneous growths. When 
parliaments or kings order this or that thing 
to be done, and appoint officials to do it, the 
jirocess is clearly artificial, and society to 
this extent becomes a manufacture lalliev 
than a growth." No, not eveu thesechanges 
are exceptions, if they be real and permanent 
changes. The true sources of such changes 
lie deeper than the acts of legislators. To 
take first the simplest instance. We all know 
that the enactments of representative gov- 
ernments ultimately depend on the national 
will : they may for a time be out of harmony 
with it, but eventually they must conform to 
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it. And to say that thfe national -wiH finally 
deteimines them is to say that they result 
from the average of iudividuiil desires ; or, 
th other words, from the average of iiidivid- 
iuil nutures. A law so iniliated, therefore, 
really grows out of the popular clMiMOlor. 

Ill Ibe ca«e of u government lepiesentiDg a 
(dominant class, the same thing holds, though 
uot so mauifeslly. For iJie very existence 
of a class mimopolizing all power is due to 
certain senlimenls in the commonalty. But 
for the feeling ot loyally on the part of re- 
tainers, a feudal system c"nM not exist. TVe 
see in the protest of the Highlandeis against 
the aholition of hetitable juiisdictions, that 
they preferred that kind of local )ule. And 
if to the popular nature must thus be as- 
eaibed the growth of an incsponKible ruling 
"dass, then to the popular nature must be 
rsscribed the social arrangements which that 
oi'ass creates in the pursuit of its owii ends. 
Bven where the goveinroeut is despotic, the 
dootiiue still h ilds. The character rf the 
geople is, as betore, the original source o£ 
this poliiical form ; and, as we have abun- 
dant proof, other forms suddenly cieated will 
hot act, but rapidly retrograde to the old 
form. Moreover, such regulations as a des- 
pot makes, if really operative, are so because 
of Iheir fitness to the social Elate. His acts 
being very much swayed by general opinion 
— by precedent, by the feeling of his nobles, 
his priesthood, his army — are in part imme- 
(Jiate results of the national character ; and 
when they are out of harmony with the 
national chaiaoter they are soon practically 
abrogated. 

The failure of Cromwell permanently to 
estahlish a new social condition, and the rapid 
revival of suppressed institutions and prac- 
tices after his death, show how powerless is 
!v monarch to change the type of the society 
be governs: He may disturb, hemayretanl, 
OT he liiay aid the natural process of organ- 
ization ; but the general course of this 
process is be3''oad bis control. Nay, more 
tiian this is true. Those who regard the his- 
tories of societies as the histories of their 
great men, and think that these great men 
shape the fates ot their societies, overlook 
the truth that such great nu n are the prod- 
ucts of their societies. Without certain an- 
tecedents, without a certain average national 
cfiaracler, they could neither have been gen- 
erated nor could have had the culture which 
formed them. If their s^cie1y is to some ex- 
tent remoulded by them, they were, both 
betore and after biith, moulded by their so- 
ciety — were the results of all those influences 
which fostered the ancestral character they 
inherited, and gave their own early bias, 
their creed, moials, knowledge, aspirations. 
So that such social changes as are immedi- 
ately traceable to individuals ot unusual 
power are still remotely traceable to the so- 
cial causes which produced these individ- 
uals, and hence, from the highest point ol 
view, such social changes also are parts ot 
the general developmental process. 

Thus that which is so obviously true of 



the industrial structure of society is true ol 
its whole structure. The fact that " const), 
tuticms are not made, but grow," is simply g 
fragment of the much larger fact, that under 
all its aspects and through all its ramitica- 
lions, society is a growth and not a mauu. 
facture. 

A perception that there exists some anal- 
ogy between the body politic and a living in- 
dividual body was early reached, and from 
time to time reappeared in literature. Bui 
this perception was necessarily vasue and 
more or less fanciful. In the absence of 
physiological science, and especially of those 
comprehensive generabzations which it has 
but recently reached, it was impossible to 
discern the real parallelisms. 

The central idea of Plato's model republic 
is the correspondence between the parts of a 
society and the faculties of the human mind. 
Classifying these faculties under the heads of 
reason, will, and passion, he classifies the 
members of his ideal society utder what lie 
regards as three analogous heads : council- 
lors, who are to exercise government; mili- 
tary or executive, wlio are to fulfil their be- 
hcssf s ; and the commonally, bent on gain and 
selfibli gratification. In otl;cr words, the 
ruler, the warrior, and the craftsman are, ac- 
cording to him, the analugnes of our rdiec- 
tive, volitional, and emoticnal" powers. Now 
even were there tiuth in the implied assump- 
tion of a parallelism between the si ructure of 
a society and that of a man, this classification 
would be indefensible. It might moie truly 
be contended that, as the military power 
obeys the commands of the government, it 
is the government which answers to the 
will ; while the military power is simply an 
agency set in motion by it. Or, again, it; 
miglit be contended that whereas the will is 
apioduct of predominant desires, to which 
the reason serves merely as ac eye, it is the 
craftsmen, who, according to the alleged 
analogy, ought to be the moving power of 
the warriois. 

Hobbes sought to establish a still more 
definite parallelism ; not, however, lie'lwttn a 
society and the human mind, but belwetna 
society and the human body. In the intro- 
duction to the work in which he develops 
this conception, he sa3"S : 

" For by art is created that great Levi. v- 
THAN called a CoMMONWEALTir, cr State, in 
Latin Civitas, which is but an artificial 
man ; though of greater stature and stitugili 
than the natural, for whose protection and 
defence it was intended, and in which the 
sovereignity is an artificial soul, as giving lil'e 
and motion to the whole body; the magis- 
trates and ether officers of judicature and ex- 
ecution, artificial jom<s / ri ward and punish- 
ment, by which, fastened to the seat of the 
sovereignly, every joint and member is 
moved to perform his duty, are the nerves, 
that do the same in Ihe body natural ; the 
wealth and riches of ail the particular mem- 
bei s are the strength ; snlus popuU, the peo- 
ple's safety, its hvsmess ; counselors, by wht.m 
ail things needful for it to know are sub- 
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eested unto it, are tlie rnerfiory ; equity and 
£ws, an artificiiil reason and will; concoi-d, 
Tieallh ; fi'difion, sickness; cuiltcitr, deaUi." 

Aud Hubbes carries tliia comparisquso far 
as acnially to give a drawing of the Levi- 
athau — a vast liuman-siiaped figure, 'whose 
b -dy and limbs are made up of multitudes 
of men. Ju^t noting that these different 
analogies asserted by Plalo aud Hobbes 
serve to cancel each ether (being, as they are, 
so completely at variance), we may say that 
on till' whole those of Hublics are the more 
plau.siblc. But they are IviU of mconsisten- 
cies. If the sovereignty is the S(ml of the 
body politic, bow ca;i it be that magistrates, 
■who are kind of d(puty-sovereigns, should be 
comparable to joints? Or, agaiu, bow can 
the three mental functions, mcnury, reason, 
and will, be severally analogous, the first to 
ooimsellnrs, who are a cla.-s of public oifi- 
cers, and the other two to equity and laws, 
■which are uot classes of ofBcers, but abstrac- 
tions ? Or, once moie, if magistrates are the 
artificial joints of society, how can reward 
and punishmeut be its nerves? Its nerves 
must surely be some class of persons. Re- 
ward and punishment must, in societies as 
in individuals, be conditions of the nerves, 
and not the nerves themselves. 

But the chief errors of these comparisons 
made by Plato and Hobbes lie much deeper. 
Both tliinkers assume that the ra-ganization 
of a society is comparabJe, not simply to the 
orgauization of a living body in gineral, but 
to the organization of the human body in 
particular. There is no warrant ■whatever 
for assuming this. It is in no ■way implied 
by the evidence ; and is simply one of those 
fancies which we commonly find mixed up 
■with the truths of early speculation. Still 
more erroneous are the two conceptions in 
this, that they construe a society as an ar- 
tificial structure. Plato's model republic— 
his ideal of a healthful body politic— is to be 
consciously put together by meri, just as a 
watch might be ; and Plato manifestly thinks 
of societies in geneial as tlius originated. 
Quite specifically does Hobbes express this 
view. "For \iy art," he says, "is created 
tliat great LEVLATHitf called a Com.mon- 
WBALTH." And hi! even goes so far as to 
compare the supposed social eoutraet, from 
which a society suddenly originates, to the 
creation of a man by the divine fiat. Thus 
they both fall into the extreme inconsistency 
of considering a community as similar in 
structure to a human being, and yet as pro- 
duced in the same way as an artificial me- 
chaniism— in nature, an organism ; in history, 
a machine. 

Notwithstanding errors, however, these 
speculations have considerable significance. 
That such analogies, crudely as they are 
thought out, should have been alleged by 
Plato and Hobbes and many others, is a 
reasjn for suspecting that some analogy ex- 
ists. The untenableness of the particular 
comparisons above instanced is no ground 
for denying an essential parallelism ; for 
early ideas are usually but vague adumbra- 



tions of the truth. Lucking the great gen- 
eralizalious of biology, it was, as we have 
said, impossible to trace out the real relations 
of social organizations to organizations of 
another order. We propose here to show 
what are the analogies which modern sci- 
ence discloses to us. 

Let us set out by succinctly stating the 
points of similarity and the points of differ- 
ence. Sacleties agree with luilividual organ/^ 
isms in four conspicuous peculiarities ; 

1. That, commencing as small aggrega- 
tions, they insensibly augment in mass ; 
some of Ihem eventually reaching ten thou- 
sand times what they originally were. 

8. That while at first so simple hi struc- 
ture as to l)e considered structureless, they 
assume, in the course of their growth, a con 
tiniially-iucreasiug complexity of struciure. 

3. That though in their eai ly, undeveloped 
states there exists in them scarcely any mu- 
tual dependence of parts, their parts giad- 
ually acquire a mutual dependence, whicli 
becomes at last so gieat that the activity 
and life of each part is made possible only 
by the activity and life of the rest. 

4. Tliat the lift! aud development of a so- 
ciety is independent of, and far more pro- 
laaged than, the life and development of any 
of its comp nent units: who are severally 
born, grow, ■work, leproduoe, and die, ■while 
the body politic composed of them survives 
generation after generation, incrcisiiig in 
mass, completeness of stiucture, and func- 
tional activity. 

These four parallelisms will appear the 
more significant the more we contemplate 
them. VVhile the points specified are points 
in which societies agree with individual or- 
ganisms, they are points in which iudivi Jual 
organisms agree with each other, and dis- 
agree with all things else. In the course of its 
existence, every plant aud animal increases 
in mass, in a way not paralleled by inor- 
ganic objects : even such inorganic objects 
as crj'stals. which arise by growth, sliow us 
no such tiefinite relation between growth and 
existence as organisms do. 'L'he onleily 
progress from simplicity to complexity, dis- 
played by bodies politic in common with all 
living bodies, is a cliaracteristic wlrieh dis- 
tinguishes Jiving bodies from the iuauimate 
bodies amid which they move. Tliat firnc- 
tional dependence of parts which rs scaictly 
more manifest in animals or plants tlian na- 
tions, has no counterpart elsewhere. And in 
no aggregate except an organic or a social 
one is there a perpetual removal and rephiee- 
ment of parts, joined with a coulinued integ- 
rity of the whole. 

Moreover, societies and organisms are nut 
only alike in these peculiaiities, in which 
they are unlike all other things ; but the 
highest societies, like the bighe.^.t oignnisms, 
exhibit them in the greatest degree. We sea 
that the lowest animals do not increase to 
anything, like the sizes of the higiier qnes ; 
and, similarly, we see that aboriginal soci- 
eties are comparatively limited in their 
growths. In complexity, our large civilized 



S73 



PROGRESS: ITS LAW AND CAUSE. 



nations as much exceed primitive savage 
tribes, as a vertebrate animal does a zoophyte. 
Simple communities, lilse simple creatures, 
hcne so little mutual dependence of parts 
lliat subdivision or mutilation causes but lit- 
tle inoiinvenience ; but from complex com- 
munities, as from complex creatures, you 
uaiuiot remove auy considerable organ with- 
out producing great disturbance or death of 
the rest. And in societies of low type, as in 
inferior animals, the life of the aggregate, 
often cut short by division or dissolution, ex- 
ceeds in length the lives of the component 
imits, very far less than in civilized commu- 
nities and superior animals ; which outlive 
many generations of their component units. 

On the other hand, the leading differences 
between societies and individual organisms 
are these : 

1. That societies have no sptcific external 
forms. This, however, is a point of contrast 
■which loses much of its importance, when 
■we remember that throughout the vegetal 
kingdjm, as well as in some lower divisions 
of the animal kingdom, the forms are often 
verj'' indefinite — definiteness being rather the 
exception than the rule ; and that tliey are 
manifestly in part determined by surround- 
ing physical circumstances, as the forms of 
societies are. If, too, it should eventually be 
shown, as we believe it will, that the form 
of every species of organism lias resulted 
from the average play of the external forces 
to which it has been sut)ject during its evo- 
lution as a species, then, that the external 
forms of societies should depend, as they do 
on surrounding conditions, will be a further 
point of community. 

3. That though the living tissue whereof 
an individual organism consists forms a con- 
tinuous mass, the living elements of a society 
do not form a continuous mass, but are 
more or less widely dispersed over some por- 
tion of the earth's surface. This, which at 
first s'ght appears to be a fundamental dis- 
tinction, is one which yet to a great extent 
disappears when we contemplate all the 
facts. For, in the lower divisions of the ani- 
mal and vegetal kingdoms, there are types of 
organization much more neady allied, in 
this respect, to the organization of a society, 
than might be supposed— types in which the 
living units essentially composing the mass 
are dispersed through an inert substance, 
Ihat can scarcely be called living in the full 
sense of (he word. It is thus with some of 
tlie Protococci and with the Nostoaece, which 
exist as cells imbedded in a viscid matter. It 
\i so, too, with the r/iafaw'coZte— bodies 
that are made up of differentiated parts, dis- 
persed through an undifferentiated jelly. 
And throughout considerable portion's of 
Iheir bodies, some of the Acaleplm exhibit 
more or less distinctly this type of structure. 

Indeed, it may be contended that tliis is 
the primitive form of all organization ; see- 
ing that, even in the highest creatures, as in 
(.uiselves, every tissue develops out of what 
physiologists call a blastema— an unorgan- 
ized though oiganizable substance, through 



which organic points are distributed. Now 
this is very much the case with a society. 
For we must remember that though the meo 
who make up i, society are physically sepa- 
rate and even scattered, yet that the surface 
over which they are scattered is not one de- 
void of life, but is covered by life of a lower 
order which ministers to their life. The veg- 
etation which clothes a coL-ntry makes pos- 
sible the animal life in that country ; and 
only through its animal and vegetal produota 
can such a country support a human society, 
Hence the members of the body politic are 
not to be regarded as separated by intervals 
of dead space, but as diffused through » 
space occupied by life of a lower order. In 
our conception of a social organism wemust 
include all that lower organic existence on 
which human existence, and therefore social 
existence, depend?. And when we do this, 
■we see that the citizens who make up a com- 
munity may be consideied as highly vital- 
ized units surrounded by substances of lower 
vitality, from which they draw thtir nutii- 
ment : much as in the cases above instanced. 
Thus, ■svhm examined, this appaitnt distinc- 
tion in great pait disappears. 

3. That while tlie ultimate living elements 
of an individual organism, are mostly fixed 
in their relative positions, those of the social 
organism are capable of moving from place 
to place, seems a marked disagreement. But 
here, too, the disagreement is much less 
than would be supposed. For while citizens 
are locomotive in their private cajacities, 
they are fixed in their public capacities. As 
farmeis, manufacturers, or tiaders, men 
cany on their business at the same spots, 
often throughout thtir whole lives ; and if 
they go away occasionally, they leave liebiud 
others to discharge their functions in their 
absence. Each great centie of production, 
each manufacturing town or district, con- 
tinues always in the Pame place ; and many 
of the firms in such town or district are for 
generations carried on either by the descend- 
ants or successors of those ■who founded 
them. Just as in a living body, the colls 
that make up some important organ, severally 
perform their functions for a time and then 
disappear, leaving others to supply their 
places ; so, in each pait of a society, the or- 
gan remains, though the persons who com- 
pose it change. Thus, in social life as in the 
life of an animal, the ■units as well as the 
larger agencies formed of them, are in the 
main stationaiy as respects the places where 
they discharge their duties and obtain their 
sustenance. And hence the power of indi- 
vidual locomotion does not piactically affect 
the analogy. 

4. The last and peihaps the most impor- 
tant distinction is, that while in the body of 
an animal, only a special tissue is endowed 
with feeling, in a society all the members 
are endowed with feeling. Even this distinc- 
tion, however, is by no means a complete 
one. For in some of the lowest animals, 
characteiized by the absence of a nervous 
system, such sensitiveness as exists is poB- 
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'tessed by all parts. It is only in the more 
Organized forms that feeling is monopolized 
by one class of the vital elements. Moreover, 
we must remember tbat societies, too, are not 
without a certain differentiation of Ihitkind. 
Though the units of a community are all sen- 
'ilive, yet they are so in unequal degrees. 
The classts engagtd in agriculture and labo- 
ious occupations in general are much less 
•msceptible, intellectually and emotionally, 
..han llie rest ; and especially h ss sotluiu tlie 
■jlasses of highest mental culture. Still, we 
tiave here a tolerably decided contrast be- 
■^ween bodies politic and individual bodies. 
And it is one which vce should keep con- 
ftantly in view. For it reminds us that 
While m individual bodies tire vrelfaie of i.ll 
fjther parts is rightly subservient to the wel- 
fare of lire neivous system, whose pleasur- 
able or painful activides make up the good 
or evil of life ; in bodies politic the same 
thing does not hold, or holds to but a very 
slight extent. It is well that the lives of all 
parts of an animal should be merged in the 
life of the whule ; because the whole has a 
corporate consciousness capable of happiness 
or misery. But it is not so with a society, 
since its living units do not and cannot lose 
individual consciousness, and since the com- 
munity as a whole has no corporate conscious- 
ness. And this is an everlasting reasuu 
why the welfare of citizens cannot rightly be 
sacrificed to some supposed benetit of the 
state, but why, on the other band, the state 
is to be maintained solely for the benefit of 
citizens. The corporate life must here be 
subservient l) the lives of the parts, instead 
of the lives of the parts being subservient to 
the corporate life. 

Such, tlieu, are the points of analogy and 
the points of difference. May we uot say 
that the points of differeueu serve but to 
bring into clenrer light thi points of analogy? 
Willie comparison makes definite the ob\'ioa3 
contrasts between organisms CLmrnonly SD 
called, and the social organism, it shows 
that even these contrasts are not so decided 
as was to be expected. The indeflniteness 
of form, the discontinuity of the parts, the 
tnobilily of the parts, and the universal sensi- 
*i?eness, are not only pecuUarities of the 
'..xial organism which have to be stated with 
:-onsidorable qualifications, but they are 
leculiaiities to which the inferior classes of 
mimals present approximations. Thus we 
'.u(I but little to conflict with the all-impor- 
lut analogies That societies slowly augment 
1 mass ; that they progress in complexity of 
itructure ; that at the same time their parts 
.'■ecome more mutually dependent ; that tlieir 
I ving units are removed and replaced witli- 
:ut destroying their integrity; and further, 
;aat the extents to which they display these 
JiBCuiiarities are proportionate to tiieir vital 
activities ; are traits that societies have in 
common with organiu bodies. And tliese 
traits iu which they agree with organic bodies 
and disagree with all oilier tilings — these 
tiaits which in truth specially cliaiacteiize 
organic bodies, enturely subordinate the minor 



distinctions : such distinctions being scarcely 
greater than tliose which separate one half of 
the organic kingdom from tlie other. The 
principles of organization are the same ; and 
the differences are simply differences of ap- 
pl cation. 

Here ending this general survey of the 
facts which justify the comparison of a 
society to a living body, let us look at them 
in detail. We shall find that the parallelism 
becomes the moremarlied the more closely it 
is traced. 

The lowest animal and vegetal forms — 
Prolo.'.oa and P rotophytij,— len chiefly in- 
habitants of the water. They are minute 
bodies, most of which are made individually 
viiible only by the microscope. All of them 
are extremely simple iu structure ; and some 
of them, as the Rhizopods, almost structure- 
less. Multiplying, as tliey ordinarily do, by 
the spontaneous division of their bodies, they 
produce halves, which may either l)ecome 
quite sepaiate and move away in diffeient 
ilireotious, or may continue attached. Jij 
tne repeli'ionof this process of fission, aggre- 
gations of various sizes an 1 kinds are formed. 
Among the Protophyta we have some classes, 
as tlie Diaiomacem and the yeasl-plaut, in 
which the individuals maybe either separate 
or attached in groups of two, three, four, or 
more ; other classes in which a considerable 
number of individual cells are united into a. 
thread (Conferva, Monilia) ; others in which 
they form a net-work (Hydrndictyon) ; otliers 
in which Ihey form plates ( Ulva) ; and others 
in which they form masses (Laniinaria, 
Agaricus) : all which vegetal forms, having 
no distinction of root, stem, or leaf, are 
called Tliallogens. Among the Protozoa we 
flud parallel facts. Immense numbers of 
Arrv3iba-\W.a creatures, massed together in a 
framework of horny fibres, constitute 
sponge. In the Foraminifera, we see smaler 
groups of such creatures arranged into mora 
definite shapes. Not only do these almost 
structureless Protozoa unite into regular ot 
irregular aggregations of various sizes, but 
among some of the more organized ones, as 
the Yorticdlm, there are also produced clus- 
ters of individuals, proceeding from a com- 
mon stock. But these little societies of 
monads, or cells, or whatever else we may 
call them, are societies only in the lowest 
sense : there is no sutiordination of pui ts 
among them— no organization. Each of tlia 
component units b?es by and tr.i itself, 
neither giving nor receiving aid. There is no 
mutual dependence, save that consequent on 
mere mechanical union. 

Now do we not here discern analogies tD 
the first stages of human societies ? Among 
the lowest races, as the bu«hmen, we find 
but incipient aggregation — sometimes single 
families, sometimes two or three families 
wandering about together. The number of 
associated units is small and variable, and 
their union inconstant. No division of labor 
existsexcept between the sexes ;andtheonly 
kin I of mutual aid is that of .ioint attack ut 
defence. We see nothin;; beyond an undit* 
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ferenti:ited group of individuals, forming tlie 
germ of a society ; just as in \he homogene- 
ous groups of cells' above described we see 
uuly the initial stage of animal and vegetal 
organization. 

The comparison may now be carried a step 
Jifflier. In llie vegetal kingdom we pass 
/fom the Thallogens, consisting of mere 
masses of similar cells, to the Aerogens, in 
which the cells are not similar throughout 
the whole mass ; but are here aggregated 
into a structure serving as leaf, and there 
into a structure serving as root, thus form- 
ing a whole in which there is a certain sub- 
division of functions among the units, and 
therefore a certain mutual dependence. In 
the animal kingdom we find analogous prog- 
ress. From mere unorganized groups of 
cells, or cell-like bodies, we ascend to groups 
of such cells arranged into parts that have 
different duties. The common Polype, from 
Whose substance may be separated individual 
cells which exhibit, when detached, appear- 
ances and movements like those of the soli- 
tary Ammba, illustrates this stage. The com- 
ponent units, though still showing great 
community of character, assume somewhat 
diverse functions in the skin, in the internal 
surface, and in the tentacles. There is a cer- 
tain amount of " physiological division of 
labor." 

Turning to societies, we find Ihese stages 
parallel in the majority of aboriginal tribes. 
When, instead of such small vaiiable groups 
is are formed by bushmen, we come Id the 
larger and more permanent groups foimed 
by savages not quite so low, wa begin to tind 
traces of social structure. Though industrial 
organization scarcely shows itself, except in 
the different occupations of tlie sexes, yet 
there \i always more or less of governmental 
organization. "While all the men are war- 
riors and hunters, only a part of them are 
included in the council of chiefs ; and in this 
council of chiefs some one has commonly 
Bupreine authority. There is thus a certain 
distinction of classes and powers ; and 
through this slight specialization of func- 
tions is effected a rude co-operation among 
Ihe increasing mass of individuals, whenever 
Jhe society has to act in its corporate capac- 
ity. Beyond this analogy in the slight ex- 
tent to which organization is carried, there 
ja analogy in the indefiniteness of the organ- 
ization. In the Hydra, the respective parts 
^f the creature's substance have many func- 
iinns in common. They are all contiactile ; 
emitting the tentacles, the whole of the ex- 
(ernal surface can give origin to young 
IlydrcB ; and when turned inside out, siomach 
performs the duties of skin, and skin the 
duties of stomach. In aboriginal societies, 
Buch differentiations as exist are similarly 
imperfect. Notwithstanding distinctions of 
rank, all persons maintain tliemselves by 
their own exertions. Not only do the head 
men of the tribe, in common with the rest, 
build their own huts, make their own weap- 
ons, kill their own food, but the chief does 
the like. Moreover, in the ludesl of these 



tribes such governmental organizatiop as ex- 
ists is very inconstant. It is frequently 
changed by violence or treachery, and the 
function of ruling assumed by other mem- 
bers of the community. Thus between the' 
rudest societies and some of the lowest forms 
of animal life there is analogy alike in llie 
slight extent to which organization is carried, 
in the indefiniteness of this organization, and 
in its want of fixity. 

A further complication of the analogy is at 
hand. From the aggregation of units into 
organized groups, we pass to the multiplica- 
tion of such groups, and their coalescence 
into compound groups. The Hydra, when it 
has leached a certain bulk, puts foith fiom 
its surface a bud, which, growing and grad- 
ually assuming the foim of the paient, finally 
becomes detached ; and by this piocess of 
gemmation the creatuie peofjles the adjacent 
water with others like itself. Apaiallel pro- 
cess is seen in the multiplication of those 
lowly-organized tribes above described. One 
of them having increased to a size that is 
either too great for co-ordination under so 
rude a structure, or else that is greater than 
the summnding country can supply with 
game and other wild food, there arises a 
tendency to divide ; and as in such commu- 
nities there are ever-occurring quairels, jeal- 
ousies, and other causes of division, there 
soon cmes an occasion on which apaitot 
the tribe separates under the leadership of 
some subordinate chief, and migrates. This 
process being from time to time repeated, an 
extensive region is at length crropied with 
numerous separate tribes descended frr.m a 
common ancestiy. The analogy by no 
means ends here. Though in the ccnimnn 
Hydra, the young ones that bud out from tie 
paitnt soon become detached and indepen- 
dent, yet throughout the rest of the class 
Hydrozoa, to which this cieature behmg;!, the 
like does not geneially happen. The succes- 
sive individuals thus developed continue 
attached, give oiigin to other such individ- 
uals which also continue attached, and so 
there results a compound animal. As in the 
Hydra itself, we find an aggiegation of units 
which, considered separately, are akin to the 
lowest Protozoa ; so here, in a Zooiihyte, we 
find an aggregation of such aggregations. 
The like is also seen throughout the extensive 
family of Polyzoa or 31olluscoida. The ascid- 
ian mollusks, too, in their man}' varied 
forms, show us the same thing : exhibiting 
at the same time various decrees of uuiou 
subsisting among the compontut individuals. 
For while in the mlj.ce the component indi- 
viduals adhere so slightly that a blow on the 
vessel of water in which tbey are floating 
will separate them ; in Ihe Potiyllida there 
exists a vascular connection between them, 
and a common circulation. 

Now in these vaiii-us forms and degrees of 
aggiegation, may we not see paralleled the 
union of groups of connate tribrs into 
nations? Though in ugi( ns where circum- 
stances peimit, llie separate tribes descended 
from some original tribe, migrate iu all diiec- 
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Uons aad beccme far removed and quite sep- 
aiate ; yet, in other cases, wliere Uie territory 
presents liairiers to distant migration, this 
does not happen ; the small Idudred com- 
munities are held in closer contact, and 
eventually become more or less united into a 
nation. The contrast between the tribes of 
American Indians and the Scottish clans 
ilUistrates this. And a glance at our own 
early history, or the early histories of conli- 
nunlal nations, shows this fusion of small 
simple communities taking place in various 
ways and to various extents. As says M. 
Guizot, in his history of " The Origin of Rep- 
resentative Government," 

" By degrees, in the midst of the chaos of 
the rising society, small aggregations are 
formed which feel the want of alliance and 
union with each other. . . . Soon in- 
tqualily of stiength is displayed among 
neigli boring aggregations. The strong tend 
to subjugate tiie weak, and usurp at first the 
rights of taxation and military service. 
Thus political authority leaves the aggrega- 
tions which first instituted it, to take a wider 
range." 

That is to say, the small tribes, clans, or 
feudal unions, sprung mostly from a common 
stock, and long held in contact as occupants 
of adjacent lands, gradually get united in 
other ways than by mere adhesion of race 
and proximity. 

A f Hither seiies of changes begins now to 
take pliiee ; to which, as before, we shall find 
analogies in individual organisms. Katurn- 
ing again to the Hydrozoa ,YHi observe that iu 
the simplest of the compound forms, the 
connected iodividuals developed from a com- 
mon sUoek, are alike in structure, and per- 
form like functions : with the exception, in- 
deed, thai here and there a bud, instead of 
developing into a stomach, muulh, and ten- 
tacles, becomes an egg-sac. But \fith the 
oceanic Hydrozoa, this is by no means the 
case. In the Calyeaphonda, some of the 
polyps growing from the common germ 
become developed and modified iulo large, 
long, sack - like bodies, which by their 
rhythmical contractions move through the 
water, dragging the community of polyps 
after them. Iu the Pliysophoridai, a variety 
of organs similarly aiise by trausformatiou 
of the buJding polyps ; so that in creatures 
like the Pltysalia, commonly known as the 
" Portuiruese man-of-war," instead of that 
Irte-like group of similar individuals form- 
ing t.'ie original type of the class, we have a 
complex mass of unlike parts fulfilling un- 
like duties. As an individual i?i/fi(;-a may be 
regarded as a group of Protozoa wliich have 
become partlaDy metamorphosed into differ- 
ent organs, so a Physaliaxa, morphologically 
considered, a group of hydrae of which the 
individuals have been variously transformed 
to fit them for various functions. 

This differentiation upon differentiation is 
just what takes place in the evolution of a 
cii'ilizfd society. We observed how, in the 
tmall communities first formed, there arises 
a certain simple political organization — there 



is a partial separation of classes iaving dif- 
ferent duties. And now we have to observe 
how, in a nation formed by the fusion of 
such small communities, the several sections, 
at first alrke in structures and modes of activ- 
ity, gradually become unlike in both — grad- 
ually become mutually - dependent parts, 
diverse in their natures and functions. 

Tlie doctrine of the progressive division of 
labor, to which we are here introduced, is 
familiar to all readers. And further, the 
analogy between the economical division of 
labor and the " ph}'siolr)gical division of 
labor," is so striking, as long since to have 
drawn the attention of scientific naturalists : 
so striking, indeed, that the expression 
"physiological division of labor," has beeu 
suggested by it. It is not neeilful, therefore, 
that we should treat this part of our subject 
in great detail. We shall cxmtent ourselves 
with noting a few general aud significant 
facts, not manifest on a first inspectiim. 

Throughout the whole animal kingdom, 
from the Ccelenterata upward, the first stage 
of evolution is the same. Equallj' in this 
germ of a polyp and in the human ovum, 
the aggregated mass of cells out of which the 
creature is to arise gives origin to a periph- 
eral layer of cells, slightly diJfering from the 
rest which they include ; and tuis layer sub- 
sequently divides into two — the inner, lying 
in contact with the included yelk, being 
called the mucous layer, and the outer, ex- 
posed to surrounding agencies, being called 
the serous layer ; or, in the terms used by 
Professor Huxley, in describing the develop- 
ment of the Hydrozoa — the endoderm and 
ectodeim. This primary division marks out 
a fundamental contrast of paits in the future 
organism Prom the mucous layer, or en- 
doderm, is developed the apparatus of nu- 
trition ; while from the serous layer, or ecto- 
derm, is developed the appaiatus of external 
action. Out of the one arise the organs by 
which food is prepared and absoibed, oxygen 
imbibed, and blood purified ; while out of 
the other arise the nervous, muscular, and 
osseous systems, by whose combined actions 
the movements of the body as a whole are 
effected. Though this is not a rigorously 
correct distinction, seeing that some organs 
involve both of thise primitive membranes, 
J'et high authorities agree in stating it as a 
broad general distinction. 

Well, in the evolution of a society wesee 
a primary differentiation of analogous kind, 
which similarly underlies the wliole future 
structure. As already pointed out, the only 
manifest contrast of parts in primitive soci- 
eties is that between the governing and the 
governed. In the least organized tribes, the 
council of chiefs may be a body of men dis- 
tinguished simply by greater courage or ex- 
perience. In more organized tribes, the 
chief-class is definitely separated from the 
lower class, and oflen regfnried as different 
in, nature — sometimes as goddesci'nded. 
And later, wo find these two becoming le- 
speotively freemen and slaves, or nolvks and 
serfs. A glance at their leapective functions 
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makes it obvious that the great divisions thus 
early fovmi'.d stand to tacli oilier in a rela- 
tion similar to tliat in which the piimary 
divisions of Ihe embryo stand to eacli other. 
For, from its flisl appearance, the class of 
chiefs is that by which the external acts of 
the society are controlled : alike in war, in 
negotiation, and in migration. Afterward, 
wnile the upper class glow 3 distinctfrom the 
lower, and at the same time becomes more 
and more exclusively regulative and defen- 
sive in its functions, ahke in the peisons of 
kings and suboidinate rulers, priests, and 
military leadeis ; the inferior class becomes 
more and more exclusively occupied in pro- 
viding tlie necessaries of life for the com- 
munity at lage. From the soil, with which 
it comes i 11 most direct contact, the mass of the 
people takes up and prepaics for use the food 
and tuch rude articles of manufacture as aie 
known, while the overlying mass of superior 
mm, maintained by the woiking population, 
deals with circumstances external to the 
commonily — ciicumstances with which, by 
position, it is more immediately concerned. 
Ceasing bj' and by to have any knowledge 
of or power over the concerns of the sotitty 
as a whole, the serf class becomes devoted to 
the processes of alimentation ; while the 
noble class, ceasing to take any part in the 
piocetses of alimentation, beccmes devoted 
to the co^oidinaled movtmen'.s of the entire 
body politic. 

Equally remarkable is a furtlier analogy of 
like kind. After the mucous and serous 
layers of the embryo have separated, there 
presently arises between the two, a third, 
known to pli3'siologists as tlie vascular layer 
— a layer out of wbiih are developed the 
chief blood-vessels. The mucous layer ab- 
sorbs nutriment from the mass of yelk it in- 
closes ; this null imeot has to be tiansferred 
to the oveiiying serous layer, out of which 
the iiervo-muscular system is being devel- 
oped ; and between tlie two arises a vascular 
system by which tlie tiausfer is effected — a 
system of vessels whicli continues ever after 
to be the transferrer of nuliiment from the 
places where it is absorbed and prepared, to 
the places where it is needed for growth and 
repair. Well, may we not trace a parallel 
step in social progress ? 

Between the governing and the governed, 
theie at first exists no intermediate class; 
and even in some societies that have reached 
considerable sizps there are scaroely any but 
the uoblbs and tlieir kindred on the one hand, 
and the serfs on the other : the social struc- 
ture lieing such tliat the transfer of com- 
modities takes place directly from slaves to 
tlieir masters. But in societies of a higher 
type there grows up between these two 
primitive classes another — the trading or 
middle class. Equally at first as now, we 
may see that, speaking generally, this middle 
class is the analugue of the middle layer in 
the embryo. For all tradeis are essentially 
clislributors. Whether they be wholesale 
dealers, who collect into large masses the 
commodiliea of various producers, or 



whether they be retailers, who divide out to 
those who wa^t them, the masses of tom-i 
modifies thus collected together, all merean-/ 
tile men are agents of transfer from tlifi 
places where things are pioduced to tliS 
places where they are consumed. Tbui»^thi 
distributing apparatus of a society answyfe 
to the distributing apparatus of a living 
body ; not only in its functions, but in its 
inteimediale origin and subsequent position, 
and in the time of its appearance. 

Without enumerating the minor differen- 
tialiims which these three great classes after- 
ward undergo, we will merely note that 
throughout Ihey follow the same general 
law -with the differentiations of an individ- 
ual organism. In a society, as in a rudimeu- 
taiy animal, we have seen that the most gen- 
eral and broadly contrasted divisions are the 
fiist to make their appearance; and of tlie 
subdivisions it continues true in both cases, 
that they arise in the order of decreasing 
generality. 

Let us observe next, that in the one case 
as in the other, the sptcializalions aie at first 
very incomplete, and become moie com- 
plete as organization progresses. We saw 
that in primitive tribes, as in the simplest 
animals, there remains much community of 
functitn between the parts that aie nomi- 
nally diflereut : that, for inslance, the class 
of cbiefs long remain industrially the saru 
as the inferior class ; just ati in a Hydra, llie 
property of contractility is possessed by the 
units of the endodeim as well as by these ol 
the ectoderm! Wc noted also how, as the 
society advanced, the two great primitive 
classes partook less and less of each ottier'fl 
funcliuus. And we have here to remark, 
that all subsequent specializations are at first 
vague, and gradually become distinct. " In 
the infancy of society," says M. Giiizot, 
"everything is confused and unceilaiu; 
there is as yet no fixed and precise line of 
demarcation between the diffeient powers in 
a state." " Oiiginally kings lived like other 
landowners, on tlie inctmes derived from 
their own private estates " Nobles wete 
petty kings, and kings only the most power- 
ful nobles. Bishops were feudal lords and 
military leaders. The right of coining- money 
was possessed by povreilul subjects, and by 
the Church, as well as liy the king. Every 
leading man exercised alike the functions of 
landowner, farmer, soldier, statesman, judge. 
Retainers were now soldiers, and now la- 
borers, as the day required. But by degrees 
the Church has lost all civil jurisdiction ; the 
state has exercised less and less control over 
religious teaching ; the military class has 
grown a distinct one ; handicrafts have con- 
centrated in towns ; and the spinning-wheels 
of scattered farmhouses have disappeared 
before the machinery of maoufacluring dis- 
tricts. jSot only is all pi ogress from the 
homogeneous to the heterogeneous, but at 
the same time it is from tlie indefinite to the 
definite. 

Another fact which should not be passed 
over, is that in the evolution of a large so- 
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dety out of an aggregation of small ones 
there is a, gradual uUliteiation of the original 
lines of scpaiation — a cliarige to whinli, aUo, 
■WB may see analogies ia living i)o<lics. 
Thioiigliom the sub-liingiiom Amitilom this 
ipclea:lyand variously illustrated. Amnug 
the lower types of tiiis siil)-kiugdom tiie 
body consist." of numerous segments Hint are 
alike in nearly eveiy particular. Each has 
its extei nai i iug ; its pair ot legs, if th'! creat- 
ure has legs ; its eq'.ial portion of intestines, 
or else its sepaiatf stomach ; its equal por- 
tioa of the great blood-ves.se!, or, in some 
cases, its separate h^art ; its equal poition of 
the uervous cord, and, perhaps, its sepaiale 
pair of ganglia. Hut in tlie highest types, as 
in the large Vrnstuceii, many ot the segments 
are cumpL'tely fused together, and tliu in- 
ternal oigans are no longer uniformly re- 
peated in all llie segnv.'nis. Now the seg- 
ments of whicli nations at first consist Inse 
their separ,ite,extein:ilandinternal structures 
in a similar manner. In feudal times the 
minor conimuiiities giverned by feudal 
lor, Is, were se» ei'ally oigaaized in the same 
rude way, and were held togt-lher only by 
the fealty of their respec;i\'e lulers to some 
suzerain. But along with th? growth of a 
central power ihe demarcations of these 
looil c.)miniinitiL's disappeared, and their 
separate 01 guiiz I tipus merged into ibe gen- 
eral organization. The like is s»eu on a 
larger scale, in tlie fusion nf England, Wales, 
Scollanil, and Ireland ; and, on tlie conti- 
nent, in the cialescence of provinces into 
kingdiinis. E/en in the disappearance of 
law made divisions, the process is analogous. 
Among the Anglo-Saxons England was di- 
vided into tithings, hund.eds, and counties : 
there weie county conits, courts of hundred, 
and courts of tithing. The courts of tithing 
disappeared tiist : tnen the courts of hun- 
dred, wiiich have, however, left traces ; while 
the county jui isdiction still exists. 
' But chiefly it is to be noted, that there 
eventually grows up an organization which 
has no reference to these oiiginal divisions, 
but traverses them in various directions, as 
is the case in creatures belonging to the sub- 
kingdom just named ; and, further, that in 
both cases it is the sustaining organization 
which tlius traverses old boundaries, while 
in both cases it is the governmental or co-or- 
dinating organization in which th-; original 
boundaries eonlinue traceable. Tnus, in the 
higli.ist Ari:i,iiM>;a, the exo-skelstoa and the 
muscular sy»tein never lose all traces of 
their primitive segmentation, but throughout 
a great pait of the body the contained vis- 
cera do not in the least conform to the ex- 
ternal divisions. Similarly, with a nation, 
we see that whilj, for governmental pur- 
poses, such divisions as counties an! parishes 
still exist, the structure developed for carry- 
ing on the nutrition of society wholly ig- 
nores these boundaries : our great cotton- 
manufacture spreads out of Lancashire into 
Noith Derbyshire ; Leicestershire and Not- 
tinghamshire have long divided the stocking- 
Irade between them ; one great centre tor 



the production of iron and iron-goods in- 
cludes parts of Warwickshire, Slailofdshiie, 
Woicesteishire ; and those various apeiiali-. 
zations of agriculture which have made 
different parts of England noted for different 
products show no more respect to county 
boundaries than do our growing towns to 
the boundaries of parishes. 

If, after contemplating these analogies of 
structure, we inquire whether tliere aie any 
such analogies beiween Ihe processes of or- 
ganic change, the answer is. Yes. TI16 
causes which lead to increase of bulk in any 
part of the body politic are of like nature 
with those which lead to increase of bulk in 
any pait of an individual liody. In both cases 
the ;\utecedent is gi eater functional activity, 
consequent on greater demand. Each limb, 
viscus, gland, or other member of an animal 
is developed by exercise — by actively uis- 
charging the duties which the body at large 
requires of it ; and similarly, any class of 
laborers or artisans, any manufacturing cen- 
tre, or any official agency, begins to enlarge 
when the community devolves on it an in- 
crease of work. In each case, too, growth 
has i's conditions and its limits. Tiiat any 
organ in a living being may grow by exer- 
cise there needs a due supply of blood ; all 
action implies waste ; blood brings the male- 
rials tor lepair ; and before tlieie can be 
growth, the quantity of blood supplied must 
be more than that requisite for repair. 

So is it in a society. If to some district 
which elaborates for the community partic- 
ular commodities — say the woollens of York- 
shire — there comes an augmented demand ; 
and if, in fulfilment of this demand, a cer- 
tain expenditure and wear of the munufac- 
turiug organization are incurred ; and if, ia 
payment for the extra supply of woollens sent 
away there comes back only such quantity 
of commodities as replaces the expenditure, 
and makes good the waste of life and ma- 
chinery, there can clearly be no growth. 
That there may be growth, the commodities 
obtained in return must be more than suffi- 
cient for these ends ; and just in proportion 
as the surplus is great will the growth be 
rapid. Whence it is manifest that what in 
commercial affairs we call profit answers to 
the excess of nutrition over waste in a living 
body. Moreover, in both cases, when the 
functional activity is high and the nutrition 
defective, there results not growth, but de- 
cay. If in an animal any organ is worked so 
hard that the channels which bring blood 
cannot furnish enough for repair, the organ 
dwindles ; and if in the body politic some 
part has been stimulated into great produc- 
tivity, and cannot afterward get paid for all 
ils produce, certain of its members become 
bankrupt, and it decreases in size. 

One more parallelism to be here noted is, 
that the different parts of the social organ- 
ism, like the different parts of an individual 
organism, compete for nutriment, and sev- 
erally obtain more or less of it according as 
they are discharging more or less duty. If a 
man's brain be ovei-excitcd, it will abstract 
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blood from his viscera and stop digestion ; or 
digestion actively going on will so afifect the 
circulation through the brain as to cause 
drowsiness ; or great muscular exertion will 
determine such a quantity of blood to the 
limbs as to arrest digestion or cerebral ac- 
tion, as the case may be. go, likewise, in a 
society, it frequently happens that great ac- 
tivity in some one direction causes partial 
arrests of activity elsewhere, by abstracting 
capital, that is commodities : as instance the 
way in which the sudden development of 
our railway system hampered commercial 
operations ; or the way in which the raising 
of a large military force temporarily stops 
the growth of leading intiustries. 

The last few paragraphs introduce the 
next division of our subject. Almost un- 
awares we have come upon the analogy 
which exists between the blood of a living 
body and the circulating mass cf commodi- 
ties in the body politic. We have now to 
trace out this analogy from its simplest to its 
most complex manifestations. 

In the lowest animals there exists no blood 
properly so called. Through the small aggre- 
gation of cells which make tip a Hydra, per- 
meate the juices absorbed 'from the food. 
There is no apparatus for elaborating a con- 
centrated and purified nutriment, and dis- 
tributing it among the component units ; 
but these compontnt units directly imbibe 
the unprepared nutriment, either from the 
digestive cavity or from each other. May we 
not say that this is what takes place in an 
aboriginal tribe ? All its members severally 
obtain for themselves the necessaries of hfe 
in their crude states, and severally prepare 
them for their own uses as well as they can. 
When there arises a decided diflereutiation 
between the governing and the governed, 
some amount of transfer begins between 
those inferior individuals, who, as workers, 
come directly In contact with the products 
of the earth, and those superior ones who 
exercise the higher functions— a transfer 
parallel to that which accompanies the 
differentiation of the ectoderm from the en- 
doderm. In the one case, as in the other, 
however, it is a'transfer of products that are 
little if at all prepared, anil takes place di- 
rectly from the unit which obtains to the 
unit which consumes, without entering into 
any general current. 

Passing to larger organisms — individual and 
social — we find the lirst advance upon this 
arrangement. Where, as among tlie com- 
pound Uydrozoa, there is an aggregation of 
or many such primitive groups as form 
EydrcB, or where, as in a Medusa, one of 
these groups has become of great size, 
there exist rude channels running through- 
out the substance of the body ; not how- 
ever, channels for the conveyance of pre- 
pared nutriment, but mere prolongations 
of the digestive cavity, through which the 
crude chyle-aqueous fluid readies the re- 
moter parts, and Is moved backward and 
forward by the creature's contractions. Do 
we not find in some of the morfi advanced 



primitive communities an analogous condi- 
tion ? When the men, partirfly or fully united 
into one society, become numerous — when, 
as usually happens, they cover asuifaceof 
country not everywhere alike in its products 
—when, more especially, there arise consiil- 
erable classes that are not industrial ; some 
process of excliange and distribution inevi- 
tabl}' arises. Traversing here and Iheiellin 
earth's surface, covered by that vegetation 
on which human life depends, and in which, 
as we say, the units ot a society are im- 
bedded, there are formed indefinite paths, 
along which some of the necessaries of life 
occasionally pass, to be bartered for others 
which presently come back along the pani» 
cliannels. Note, however, that at fiist httle 
else but crude commodities are thus trans- 
ferred — fruits, fish, pigs or cattle, skins, 
etc. : there are few, if any, manufactured 
jirodurts or ai tides prepared for cousiimp- 
lion. And note further, that such distribution 
of these unprepared necessaries of life as 
talies place is but occasional — goes on with 
a certain slow, irregular rhythm. 

Further progress in the elaboration and 
distribution of mitiiment or of commodities 
is a necessary accompaniment of fiulher 
differentiation of functions in the individual 
body or in the body politic. As fast as each 
organ of a living animal becomes confined to 
a special action, it must become dependent 
on the rest for all those materials which its 
position and duty do not permit it to obtain 
for itself ; in the same way that, as fast as 
each paiticular class of a community be- 
comes exclusively occupied in producing its 
own commodity, it must become dependent 
on the rest for the other commodities it 
needs. And, simultaneously, a more per- 
fectly-elaborated blood will result from a 
highly-specialized group of nuttJtive organs, 
severally adapted to prepare its different ele- 
ments ; in the same way that Ihe stream ot 
commodities circulating throughout asociety 
will be of superior quality in proportion to 
the greater division of labor among the 
woikers. Observe, also, that in either case 
the circulating mass of nutritive materials, 
besides coming gradually to consist of better 
ingredients, also grows more complex. An 
increase in the number of the unlike organs 
which add to the blood their waste matters, 
and demand from it the different materials 
they severally need, implies a blood more 
heterogeneous in composition — an i •priori 
conclusion which, according to Dr. Will- 
iams, is inductively confirmed by examina- 
tion of the blood throughout the various 
grades of the animal kingdom. And simi- 
larly it is manifest that as fast as the division 
of labor among the classes of a community 
becomes greater, there must be an increasing 
heterogeneity in the currents of merchandise 
flowing throughout that community. 

The circulating mass of nutritive materials 
in individual organisms and in social organ- 
isms becoming alike better in the quality of 
its ingredients and more heteroj^eneous in 
composition, as the type of structure becomes 
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higher, eventually has udded to it, in both 
cases anotliur element, which is not itself nu- 
tritive, but facilitates the process of nutii- 
tiou. Wu refer, in the case of tlie individual 
organism, to tlie blood-dislis, and in the cuse 
of tiie social organism, to money. This 
anahigy has Ijcen observed by Liebig, who in 
his " Famiiiur Letters on Chemistry," says : 

" Silver and gold have to perfoim in the 
organization of the slate the same function 
us the blood corpuscles in tlie liumau or- 
ganization. As these round dislis, without 
themselves taking an immediate siiare in the 
nutritive process, are the medium, tlio essen- 
tial condition of the change of matter, of the 
production of the heat, and of llie force by 
whicli the temperature of the body is kept 
up and the motions of the blood auil ailjthe 
juices are determined, so has goldr''become 
the medium of all iictivity in the life of the 
state. ' ' 

And blood-corpuscles bein^; like money in 
their fuucUous, and in the fact that they are 
not consumed in nutrition, he furtlier points 
out, that the number of lliera which in a 
considerable interval flows througli Uie great 
centres is enormous when compared with 
their absolute number ; just as Uie (juautity 
of money which annually passes througli the 
great mercanlile centres is enormous when 
compared with (he total quantity of money 
in the kingdom. Nor is this all. Lieliig has 
omitted the significant circumstance, that 
only at a certain stage of organizalion does 
this element of the circulation make its ap- 
pearance. Throughout extensive divisions of 
the lower animals, the blood contains no cor- 
puscles ; and in societies of low civilization 
there is no money. 

Thus far we have considered the anahtgy 
between the blood iu a living body and the 
consumable and circulating commodities in 
the body politic. Let us now compare the 
appliances by which they are respectively 
distributed. We shall find in the develop- 
ment of these appliances, parallelisms not 
less remarkahle than those above set forth. 
Already we have shown that, as classes, 
wholesale and retail distributors discharge in 
a society the otHoe which the vascular sys- 
tem discliarges in an individual creature ; that 
they como into existence later than the other 
two great classes, as the vascular layer ap- 
pears later than the mucous and serous lay- 
ers ; and that they occupy a like inlerinedi- 
ate position. Here, however, it remains to 
he pointed out that a complete conception of 
the circulating system in a society includes 
not only the active human agents who propel 
the currents of commodities, and regulate 
their distribution, but includes also the 
channels of communication. It is the forma- 
tion and arrangement of these to which we 
uow direct attention. 

Groiug back once more to those lower ani- 
mals in which there is found nothing but a 
partial diffusion, not of blood, but only of 
crude nutritive fluids, it is to be remarked 
that the channels through which the liillu- 
sion takes place are mere excavations 



through the half-organized substance of the 
body : they have no lining membranes, but 
are mere lacunm traversing a rude tissue. 
Now countries in which civihzation is but 
commencing display a like condition : there 
are no roads properly so called ; but the wil- 
derness of vegetal life covering the earth's 
surface, is pierced by tracks, through which 
the distribution of crude commodities takes 
place. And while in both cases the acts pf 
distribution occur only at long intervals (I he 
currents, after a pause, now setting toward a 
general centre, and now away from il), the 
transfer is iu both cases slow and dithcult. 
But among other accompaniments of prog- 
ress, common to animals and societies, comes 
the foimation of more definite and complete 
channels of communication. Blood-vessels 
acquire distinct walls ; roads are fenced and 
gravelled. This advance is first seen in 
those roads or vessels that are nearest to the 
chief centres of distribution ; while the pe- 
ripheral roads and peripheral vessels long 
continue in their primitive states. At a yet 
laterstage of development, wlrere comparative 
finish of structure is found throughcMit the 
system as well as near the chief centies, 
there remains in both cases the difference, 
that the main channels are comparatively 
broad and straight, while the subordinate 
ones are narrow and tortuous in proportion 
to their remoteness. 

Lastly, it is to be remarked that there ulti- 
mately arise in the higher social organisms, 
as in the higher individual organisms, main 
channels of distribution still moie distin- 
guished by their perfect struct uies| their 
comparative straightuess, and the absence of 
those small branches which the minor chan- 
nels perpetually give off. And in railways 
we also see, for the first time in the social 
organism, a specialization with respect to 
the directions of the currents— a system of 
djuble channels conveying currents in oppo- 
site directions, as do the arteries and veins 
of a well-developed animal. 

These parallelisms in the evolutions and 
structures of the circulating systems intro- 
duce us to otliers in the kinds and rates of 
the movements going on through them. In 
the lowest societies, as in the lowest creat- 
ures, the distribution of crude nutriment is 
by slow gurgitations and regurgitations. In 
creatures that have rude vascular systems, 
as in societies that are beginning to have roads 
and some transfer of commodities along 
them, there is no regular circulation iu defi- 
nite courses ; but instead, periodical changes 
of the currents — now toward this point, and 
now toward that. Through each part of an 
inferior moUusk's body the blood flows for 
a while in one direction, then stops, and 
flows in the opposite direction ; just as 
through a rudely-organized society the dis- 
tribution of merchandise is slowly carried on 
by great fairs, occurring in different locali- 
ties, to and from which the currents periodi- 
cally set. Only animals of tolerably com- 
plete organizations, like advanced communi- 
ties, are permeated by constant currents that 
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are definitely directed. In living bodies the 
local and varijible currents disapffear wlien 
tliere grow up great centres of circulation, 
generating more powerful currents by a 
rhythm which ends in a quiclc, regular pul- 
sation. And when in social bodies theie 
aiise great centres of commercial activity, 
producing and exchanging large quantities of 
conmiodities, the rapid and conlmuoua 
streams drawn in-and emitted by these cen- 
tres subdue all minor and local circulations : 
the slow rhy tlim of fairs merges into the faster 
one of weekly markets, and in the cidef cen- 
tres of distribution weekly markets merge 
into daily maikele ; while in place of the 
languid transfer from place to place, taking 
place at first weekly, then twice or thiice a 
week, we liy and by get daily transfer, and 
finally transfer many times a day — the orig- 
inal sluggish, irregular rhythm becomes a 
rapid, eijuahle pulse. 

Mark, ton, that in both cases the increased 
activity, like tlie greater perfection of struc- 
ture, is mucli less conspicuous at the pe- 
riphery of the va.scular sj stem. On main lines 
of railway we have, perhaps, a score trains 
in each'direction daily, going at from thirty 
to fifty miles au hour ; a», through the great 
arteries, the blood rushes rapidly in succes- 
sive gushes. Aljng higli roads there move 
veliicles conveying men and commodities 
with much less, though still considerable 
speed, and wilh a much less decided rhythm , 
as, in the smaller arteries, the speed of the 
blood is greatly diminished, and the pulse 
less conspicuous. In parish-roads, narrow, 
less complete, and more tortuous, the rate of 
movement is further decreased and the 
rhythm scarcely traceable, as in the ultimate 
arteries. In those still more imperfect by- 
roads which lead from these parish roads to 
scattered farmhouses and cottages, (he motion 
is yet slower and very irregular ; just as we 
find It in the capillaries. While along the 
fleld-roads, which, in their unformed, un- 
feuced sti^te, are typical of laciinm ihe move- 
ment is tlie slowest, the most irregular and 
the most infrequent ; as it is, not only in the 
primitive lamncB of animals and sncielies, 
but as it IS also in those lacunae in which the 
vascular system ends among extensive fam- 
ilies of infi riur cieatures. 

Thus, then, we find between the distribut- 
ing systems of living bodies and tlie distrib- 
uting systems of bodies politic, wondei fully 
close parallelisms. In the lowest forms of 
individual and social organisms there exist 
nciilier prepared nutritive matters nor dis- 
tiibutiug appliances ; and in both, these, 
arising as nccessaiy acconipanimenls of the 
differential ion of pails, appioach perfeclioa 
as this differentiation aiiproaclies complete- 
nei^s. In animals as in societies, the dii^trib- 
uling S!;cncics begin to show themselves at 
the same rdattvo periods, and in the same 
relative poshions. In the one, as in the 
other, the nutritive mateilals ciiculaled are 
at flisl crude s nd simple, giadually liecome 
better {labjialed and mcjre heterogeneous, 
and have e^mlualiy aiided to them anew 



element facilitating the nutritive processes. 
The cliannelsof communication pass Ihrougli 
similar phases of development, which bring 
them to anaicgous forms. And the direc- 
tions, ihylhms, and rates of circuialion jvo- 
gress by like steps to like final conditions. 

We come at length to the nervous system. 
Having noticed the primary differentiation of 
societies into the governing and governed 
classes, and observed its apalugy to the dif- 
ferentiation of the two primary tissues whieli 
respectively develop into organs of external 
aclion and organs of alimentation ; having 
noticed some of the leading analogies be- 
tween the development of industrial arrange- 
ments and that of the alimentary appaialus; 
and having, above, more fully tractd the 
analogies between the distributing systems, 
social and individual, we have now to com- 
pare the appliances by which a society, as a 
whole, is regulated, with those by which Ihe 
movements of an iniiividual creature are 
regulated. We shall find here paialklisiaj 
equally striking with those already detailed 

The class out of which goveinnienlal 
organization originates, is, as we have said, 
analogous in its relations to the ectoderm of 
the lowest animals and of embiyonic forms. 
And as this primitive mtmhiane, out of 
which the neivo-muscuiar system is evolved, 
must, even in the first stage of its differentia- 
tion, be slightly distinguished from the rest 
by that greater impressibility and contractil- 
ity characterizing the organs to which it 
gives rise ; so, in that supeiior class which 
is eventually transformed into the directo- 
execuiive system of a society (its legislative 
and defensive appliances), does there exist in 
the beginning a larger endowment of the 
capacities required for tJiese higher social 
functions. Always, in rude assemblages of 
men, the strongest, most courageous, and 
must sagacious become rulers and leadeis ; 
and in a tribe of some standing this results 
in the establishment of a dumiuant class, 
characterized on the average by those mental 
and bodily qualities which fit them for delib- 
eration and vigorous combined action. Thus 
that greater impressibility and contractility, 
which in the rudest animal types characterize 
the units of the ectodeim, characterize also 
the units of the pi imitive social ectoderm; 
since impressibility and contractility are the 
respective roots of inlelli£r(nce and strength. 

Again, in the unmodified ectoderm, as we 
see it in the Hydra, the units are all endowed 
both with impressiliility and contractility; 
but as we ascend to higher types of organi- 
zatiou, the ectoderm differentiates into classes 
of units which divide those two functions 
betwetjn them : some, becoming exclusively 
impressilile, ceass to be contractile ; while 
same, becoming- exclusively contractile, 
cease to be impressible. Similarly with 
societies. In an aboriginal tribe, the direc- 
tive and executive functions are diffused in 
a mingled form throughout the whole gov- 
erning class. Each minor chief commandB 
those under him, and, if need be, himself 
coieces them into obeilience. The council 
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of rlilcf-i itself carries out on the batlle-field 
il3 owu decisions. Tlie head cliief uut onlv 
makes laws, but administers iustice with his 
own hands. In larjjer and more settled com- 
munities, howevcTjlhe directive and executive 
aiXt.-ncies begin to prow distinct from each 
other. As fast as his duties accumulate, the 
head chii f or king confines l.'imself more and 
mjre to directing public affairs, and leaves 
the execution cf his will to others : he de- 
putes olh( rs to enforce submission, to inflict 
p:in!shment«!, cr to carry out minor acts of 
cftVncc i'.iid defence ; and only on occasions 
when, [loiliaps, Uie safely of the society and 
his iiwu supremacy aie at slake, does he 
begin to act as well as direct. As this diffor- 
cnlialion establishes itself , the characteristics 
of the ruler begin to change. No longer, as 
in an aboriginal tribe, the strongest and most 
darmg man, the tendency is for him to be- 
come the man of greatest cunning, foresight, 
and skill in the management of otbeis ; for 
in societies that have advanced beyond the 
first stage it is chiefly such qualities that 
insu'-e success in gaining supreme power, 
and holding it against internal and e.xleinal 
enemies. Thus that member of the govern- 
ing class who comes to be the chief directing 
agent, uiid so plays the same part that a 
rudimentary nervous centre does in an un- 
folding organism is usually one endowed 
with some superiorities of nervous oiganiza- 
tion. 

In those somewhat larger and more com- 
plex communities possessing, perhaps, a sep- 
arate military class, a priestliood, and dis- 
persed masses of population requiring local 
control, there necessarily grow up subordi- 
nate governing agents ; who, as their duties 
accumulate, severally become more directive 
and less executive in their characters. And 
when, as commonly happens, the king be- 
gins to collect round himself advisers who 
aid him by communicating information, pre- 
paring subjects for his judgment, and issuing 
his ordeis, we may say that the form of 
organization is comparable to one very gen- 
eral among inferior types of animals.in which 
there exists a chief ganglion with a few dis- 
persed minor ganglia under its control. 

The analogies between the evolution of 
governmental structures in societies, and the 
eyohition of governmental structures in living 
bodies, are, however, more strikingly dis- 
played during the formation of nations by 
the coalescence of small communities — a 
process already shown to be, in several re- 
spects, parallel tu the development of those 
creatures that primarily consist of many like 
segments. Among other points of commu- 
nity between the successive rings which make 
up the body in the lower Artieulata, is the 
possessiqn of similar pairs of ganglia. These 
^aiis of ganglia, though united together by 
nerves, are very incompletely dependent on 
any general controlling power. Hence it re- 
sults that when the body is cut in two, the 
hinder part continues to move forward under 
the propulsion of its numerous legs ; and 
that wlien the chain of ganglia has been 



divided without severing the body, the hind 
limbs may be seen trying to propel the body 
in one direction, wliile the fore limbs are 
trying to propel it in another. Among the 
higher Artieulata, however, a number of the 
anterior pairs of ganglia, besides growing 
larger, unite iu one mass ; and this great 
cephalic ganglion, becoming the co-ordiuator 
of all the creature's movements, there no 
longer exists much local independence. 

INowmay wenotin thegrowlhof a consoli- 
dated Idngdom out of petty sovereignties or 
baronies, observe analogous changes ? Like 
the chiefs and jirimitive rulers above de- 
scribed, feudal lords, exercising supreme 
power over their respective groups of retain- 
ers, discharge functions analogous to those 
of rudimentary nervous centres ; and we 
know that at first tliej-, like tlieir analogues, 
are distinguished by supeiioritiesof (iirecti''e 
and executive organization. Among these 
local governing centres there ia, in early 
feudal times, very little subordination. They 
are in frequent antagonism ; they are indi- 
vidually restrained chiefly by tlie influence 
of large parties in their own class, an 1 are 
but imperfectly and irregularly subject to 
that must powerful member of their nider 
who has gained the position of head suzeiain 
or king. As the growth and organization of 
the society progresses, these local diieclive 
centres fall more and more under the contnd 
of a chief directive centre. Closer commer- 
cial union between the several segments ij 
accompanied by eloser governmental union ; 
and these minor rulers end in being litile 
more than agents who administer, in their 
several localities, the laws made by the 
supreme ruler ; just as the local ganglia 
above described eventually become agents 
which enforce, in their respective segments, 
the orders of the cephalic ganglion. 

The parallelism holds still further. "We 
remaiked above, when speaking of the rise 
of aboriginal liings, that in pioportion as 
their territories and duties increase, they are 
obliged not only to perform their executive 
functions by deputy, but also to gather round 
themselves advisers to aid them iu their 
directive functions ; and that thus, in place 
of a solitary governing unit, there grows up 
a group of governing units, comparable to a 
ganglion consisting of many cells. Let us 
here add, that the advisers and chief olflceis 
who thus form the rudiment of a ministry, 
tend from the beginning to exercise a ceitain 
control over the ruler. By the information 
they give and the opinions they express, they 
sway his judgrrient and affect his commands. 
To this extent he therefore becomes a chan- 
nel through which aie communicated the 
directions originating with them ; and in 
course of time, when the advice of ministers 
becomes the acknowledged source of his 
actions, the king assumes very much the 
character of an automatic centre, reflecting 
the impressions made on him from without. 

Beyond this complication of governmental 
structure many societies do not progress ; 
but in some a further development takes 
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place. Our own case best illustrates this 
further denliipment and its fuitber atialo- 
{jiea. To^ kings and llieir ministiks have 
been addi'd, in England, other great directive 
ctulies, exercising a control which, at first 
srnnl), lias been giadually bccomiug predom- 
inant : as with the great governing ganglia 
t'aat especially distinguish the highest classes 
of living beings. Strange as the assertion 
will be thought, our houses of parliament 
discharge in the social economy, functions 
Itiat a;e in sundry respects comparable to 
those discharged by the cerebral masses in a 
(ViTlebiiile animal. As it is in the nature of 
a single ganglion to be affected only by 
special stiujuli from particular parts of the 
bodj-, so it is in the nature of a siogle'iuler 
to be swayed in his acts by exclusive persoii- 
al or class interests. As it is in the nature 
rf an aggregation of ganglia, connected with 
the primary one, to convey to it a greater 
variety of influences from more numerous 
organs, and thus to' make its acts conform 
to more numerous requirements, so it is 
in the nature of a king surrounded by sub- 
sidiary controlling powers, to adapt his rule 
to a greater nu'taber of public exigencies. 
And as it is in the nature of those great and 
l-Uest-developed ganglia Wshich distinguish 
the higher animals, tp interpret and combine 
the multiplied and varied impressions con- 
veyed to them from all parts of the system, 
^ and to regulate the actions in such way as 
duly to regard them all ; so it is in the nature 
of those great and latest-developed legislative 
bodies which distinguish the most advanced 
."ocieties, to interpret and combine the wishes 
and complaints of all classes and localities, 
and to legulate public affairs as much as 
possible in harmony with the genetal wants. 

The cerebrum co-ordinates the countless 
heterogeneous consirleralions which affect 
tliepiesent and future welfare of the indi- 
vidual as a whole ; and the legislature co- 
ordinates the countless heterogeneous con- 
siderations which affect the immediate and 
remote welfare of the whole community. 
We may describe the office of the brain as 
that of averaging the interests of life, physi- 
cal, intellectual, moral, social ; and a good 
brain is one in which the desires answering 
to these respective interests are so balanced, 
that the conduct they jointly dictate, sacri- 
fices none of them. Bimilarly, we may de- 
scribe the office of a parliament as that of 
ai:eraging the interests of the various classes 
in a community ; and a good parliament is 
one iif wliich the parties answering to these 
respective interests are so balanced, that 
their united legislation concedes to each class 
as much as consists with the claims of the 
rest. Besides being comparable in their 
duties, tliese great directive centres, social 
and individual, are comparable in the pro- 
cesses by which their duties are discharged. 

It is now an acknowledged truth in psy- 
chology, that the cerebrum is not occupied 
with direct impressions from without, but 
wilii the ideas of such impressions : instead 
of tbe actual sensations produced in the body. 



and diiectly appreciated by the sensory 
gnnglia or primitive nerv<ju8 centres, the cer- 
c! rum receives only tlie representations of 
these f-entations ; and its consciousness is 
called represeniaUve consciousness, to dis- 
tinguish it frcm the original or p^'esentatiu 
consciousness. Is it not sign ifir ant Ihiit we 
liave hit on the same word to distinguish ilie 
function of our House of Commons 1 We 
call it a repreientaU'ce body, because the in- 
terests with which it deals — the pains and 
pk-asuies about which it cont-ults— are not 
directly presented to it, but represented to it 
by its various members ; and a debate is a 
conflict of representations of the evils or 
benefits likely to follow from a proposed 
course — a description which applies with 
equal truth to a debate in tlie individual con- 
sciousness. In both cases, too, these great 
governing masses take no part in the execu- 
tive functions. As, after a conflict in the 
cerebrum, those desires which finally pre- 
dominate act on the subjacent ganglia, and 
through their instrumentality determine the 
bodily actions ; so the paities which, after a 
pat liameutaiy struggle, gain tbe victory, do 
not themselves carry out their wishes, hut 
get them carried out by the executive divi- 
sions of the government. Tbe fulfilment of 
alllegislative decisions still devolves on the 
original directive centres — the rn;pulse pass- 
ing from the parliament to the ministers, and 
from the ministers to the king, in whoso 
name everything is done ; just as those 
smaller, first developed ganglia, which in the 
lowest vertebrata are the chief controlling 
agents, are still, in the brains of the higher 
vertebrata, the agents through which the 
dictates of the cerebrum are worked out. 

Moreover, in both cases these original 
centres become increasingly automatic. In 
the developed vertebrate animal, they have 
little function beyond that of conveying im- 
pressions to, and executing the determina- 
tions of, the larger centres. In our highly 
organized government, the monarch has long 
been lapsing into a passive agent of parlia- 
ment ; and now, ministers are rapidly falling 
into the same position. 

Nay, between the two cases there is a par- 
allelism, even in respect of the exceptions to 
this automatic action. For in the individual 
creature, it happens that under circumstan- 
ces of sudden alarm, as from a loud sound 
close at hand, an unexpected object start- 
ing up in front, or a slip from insecure foot- 
ing, the danger is guarded against by some 
quick involuntary jump, or adjustment of 
the limbs, that lakes place before there is 
time to consider the impending evil, and 
take deliberate measures to avoid it : the 
rationale ot which is, that these violent im- 
pressUms produced on the senses are reflected 
from the sensory ganglia to the spinal cord 
and muscles, without, as in ordinary cases, 
first passing through the cerebrum. In Uke 
manner, on national emergencies, calling for 
prompt action, tire king and ministry, not 
having time to lay the matter before the 
great deliberative bodies, themselves issue 
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commands for the requisite movements or 
precautions : the primitive, and now ahnost 
automatic, directive centres, resume tor a 
moment their original uncontrolled power. 
And then, strangest of all, observe that in 
either case there is an after process of 
approval or disapproval. The iudividual 
ou recoveiing from his automatic start, at 
once contemplates the cause of his fright ; 
and, according- to the case, concludes 
that it was well he moved as he did, 
or condemns himself for his groundless 
alarm. In like manner, the deliberative 
powers of the state discuss, as soon as may 
be, the unauthorized acts of the executive 
powers ; and, deciding that the reasons were 
or were not suttioieut, grant or withhold a 
bill of indemuil}'.* 

Tnus far in comparing the governmental 
organizHtion of the body politic with tliiitiof 
an mdividual body, we have considered only 
the respective co-ordinating centres. We 
have yet to consider tlie channels through 
which these cj-ordiuatmg centres receive in- 
form Ltiun and convey commands, in the 
simijlest societies, as in tha simplest organ- 
isms, lliere is no " internuncial apparatus," 
as Hunter styled the nervous system. Con- 
sequently, impressions can be but slowly 
propagated iiom unit to unit throughout the 
whole mass. Tiie same progress, however 
wliicli, in animal organization, shows itself 
in tlie establishment of ganglia or directive 
centres shows itself also m the establishment 
of uerve-tlireads, through vvluch the ganglia 
receive and convey impressions, ami so con- 
1«)1 reni,)te organs. And in societies the like 
eventually takes place. 

After a long period during which the 
directive centres commanicale with various 
parts of the society through other means, 
there ut last comes into existence an " inter- 
nuncial apparatus," analogous to that found 
iu individual bodies. The comparison of 
telegraph-wires to nerves is familiar to all. 
It applies, however, to an extent not com- 
monly supp*sed. We do not refer to the 
near alliance between the subtle forces em- 
ployed iu the two cases ; though it is now 
held that the nerve-force, if not literally elec- 
tric, is still a special form of electric action, 
related to the ordinary form much as mag- 
netism is. But we refer to the structural 
arrangements of our telegraph - system. 
Thus, throughout the vertebrate sub-king- 
djin, the great nerve-bundles diverge from 
the vertebrate axis, side by side with the 
great arteries ; and similarly, our groups of 
telegraph- wires are carried along the sides of 

* It may be well to warn the reader against an erroi 
fallen incu by one who criticised this essay on its first 
uiibllcHtion— the eiTorof supposing that the analogy 
here intended ro be drawn is a specific analosiy be- 
tween iJie organizHtion of society m England and the 
Imman organization. As said at the oiitnet. no purh 
Specific analogy exists. The above parallel is one be- 
tween the most-developed systems of governniental 
organization, individual and social ; and thevertebrate 
type is instanced merely as exhibiting this most-de- 
veloped system. If any specific cqmparison were 
made, which it cannot rationally be, it would bo tc 
some much iower~vertebrhte form than the human. 



our railways. The most striking parallel- 
ism, however, remains. Into each great 
bundle of nerves, as it leaves the axis of the 
body along with an artery, there enters a 
branch of the sympathetic nerve ; which 
branch, accompanying the artery through- 
out its ramifications, has the function ol 
regulating its diameter and olhervvise con- 
trolliag the flow of blood through it accord- 
ing to the local reciuirements. Analogously, 
tn the group of telegraph wires running 
alongside each railway, theie is (me for the 
purpose of regulating the traffic — for retard- 
ing or expediting the flow of passengers and 
commodities, as the local conditions demand. 
Probably, when our now rudimentary tele- 
graph-system is fully developed, other anal- 
ogies will be traceable. 

Such, then, is a general outline of the evi- 
dence which justifies, in detail, the compari- 
son of societies to living organisms. That 
they gradually increase in mass ; that they 
become little by little more complex ; that at 
the same time their parts grow more uiutu- 
ally dependent, and that they continue to 
live and grow as wholes, while successive 
generations of their units appear and disap- 
pear, are broad peculiarities which bodies 
politic display, fn common with all living 
bodies ; and in which they and living bodies 
differ from everything else. And on carry- 
ing out the comparison in detail, we find 
that these major analogies involve many 
minor analogies, far closer than might have 
been expected. To these we would gladly 
have added others. We had hoped to say 
something respecting the different types of 
social organization, and something also on 
social metamorphoses ; but we have reached 
our assigned limits. 

VI. 

THE USB OF ANTHROPOMORPHISM. 

That long fit of indignation which seizes 
all generous natures when in youth they be- 
gin contemplating human affairs, having 
fairly spent itself, there slowly grows up a 
perception that the institutions, beliefs, and 
forms so vehemently condemned are not 
wholly bad. This reaction runs to various 
lengths. In some, merely to a comparative 
ooutentment with the arrangements under 
which they live. In others to a recognition 
of the fitness that exists between each people 
and its government, tyrannical as that may 
be. In some, again, to the conviction that, « 
hateful though it is to us, and injurious as it 1 
would be now, slavery was once beneficial 
— was one of the necessary phases of human 
progress. Again, in otheis, to the suspicion 
that great benefit has indirectly arisen from 
the perpetual warfare of past times ; insur- 
ing as this did the spread of the strongest 
races, and so providing good raw material 
for civilization. And in a few this leaction 
ends in the generalization that all modes of 
human thought and action subserve, in the 
times and places in which they occur, soma 
useful function : that though bad in the ab- 
stract, they are relatively good— are the best 



i84 



pi;oG?.rc 



ITS LAW a:;d cause. 



which the then existing conditions admit of. 

A startling conclusion to ■which this faith 
in the essenlial beneficence of things com- 
niits us, is tliHt Ihi; leligious creeds throiigl- 
wliich tuankiud Fuccessively pass, are, dur- 
ing the eras inwhich they are 6ev< rally held, 
the best that could be held ; and that this is 
true, not only of the latest and most ri fined 
creeds, but of all, e^en to the earliest and 
most gross. Those who regard inin's faiths 
as given to thera from without — as having 
origins either directly divine or diabolical, 
and who, considering their own as the sole 
example of the one, class all the rest under 
^he other, will tiiink this a very shocking 
opinion. ] can imagine, too, that many of 
those who have abandoned current theologies 
and now rpgiird religions as so many natural 
products of human nature— men who. hav- 
ing lof't that antagonism toward their old 
treed which they felt while shaking them- 
selves free fiom it, can now see that it was 
higlily beneficial to past generations, and is 
beneficial still to a large part of mankind ; I 
ran iniiigine even these hardly prnpared to 
arimit that all religions, down to the lowest 
lelichism, have, in their places, fulfilled use- 
ful fimctiohs. If such, however, will con- 
Bi!~tpnlly develop their ideas, they will find 
tijis inference involved. 

For if it be true that humanity in its cor- 
porate as well as in its individual aspect, is 
a growlli and not a manufacture, it is ob- 
^i'lU3 that during each phase men's theolo- 
gies, MS well as their po:itical and social ar- 
langements, must be determined into such 
foims as the conditions 'require. In the one 
case as in the other, by a tentative process, 
things from time to time resettle th&raselves 
in a way that Lest consists with national 
equilibrium. As out of plots and the Strug- 
gles of chieftains, it continually results that 
the strongest gets to the top, and by virtue 
of his proved superiority insures a period of 
(juiet, and gives society lime to grow ; as out 
of incidental expedients there periodically 
aiise new divisions of labor, which get per- 
manently estab'ished only by serving men's 
wants better than the previous arrrange- 
ments did ; so, the creed wliich each period 
(volvesisone more in conformity with the 
needs of the time than the creed which pre- 
ceded it. Not to lest in general statements, 
however, let us consider why this must be 
so. Let us fee whether, in the genesis of 
men's ideas of deity, there is not involved a 
necessity to conceive of deity under the as- 
pect most influential with thtm. 

It is now generally admitted that a more 
or less idealized humanity is the form which 
every conception of a peisonal God must 
fake. Anthiopomorphism is an inevitable 
lesult of the laws of thought. We cannot 
take a step toward constructing an idea of 
God without the ascription of human attri- 
butes. We cannot even speak of a divine 
will without assimilating the di vine natuie to 
our own ; for we know nothing of volition 
save as a property of our own minds. 

While this anthroDomorphic tendency, or 



rather necessity, is manifested by themselves 
with sufficient grossness — a grossness that is 
offensive to those more advanced — Cbiistiaus 
are indignant at the still grosser maniffsia-' 
tious of it Men among uncivilized men. Cer- 
tainly, fuch conceptions as those of seme 
Pojynefians, who believe that their gods feed 
on the souls of the dead, or as tli(;se of llie 
Greeks, who ascribed to the peisonages of 
their Pantheon eveiy vice, fum domestic 
(•annibalism downwaid, aie repulsive enough. 
But if, ceasing to legard these notions from 
the outside, we more philosophically regard 
them from the inside — if we consider how 
they looked to believers, and observe the 
lelalionships they bore to the natuus and 
needs of such, we shall begin to think of 
them with some tolerance. The question to 
be answered is, whether these beliefs were 
beneficent in their eflfecls on those who held 
Ihcm ; not whether they would bebinificent 
for us, or for perfect men ; and to this ques- 
tion the answer must be that while absolutely 
bad, they were relatively good. 

For it is not olivious that the savage man 
will be most effectually cHinliolled by his 
feais of a savage deity 'I Must it not happen, 
that if his nature requires great lestraiut, ihr 
supposed consequences of transgression, t'e 
be a check upc n him, must be propoition- 
ately terrible ; and for these to be propoition- 
ately terrible, must not his god be conceived 
as proportionately ciuel and revengeful? Is 
it not well that the treacherous, thievish, 
lying Hindoo should believe in a hell wherd 
the wicked are boiled in caldions, rolled 
down mountains Inistling with knives, and 
sawn asunder between flaming iron posts! 
And that there may be provided such a hell, 
is it not needful that he should believe in a 
divinity delighting in human immolations 
and the self-torture of fakirs? Does it not 
seem clear that during the earlier ages in 
Christendom, when men's feelings were so 
hard that a holy father could describe one of 
the delights of heaven to be the contemplation 
of the torments of the damned — does it not 
seem clear that while the general nature was 
so unsympathetic, there needed, to keep men 
in order, all the prospective tortures de- 
scribed by Dante and a deity implacable 
enough to inflict them ? 

And if, as we thus see, it is well for the 
savage man to believe in a savage god, thea 
we may also see the great usefulness of this 
anthropomorphic tendency ; or, as before 
said, necessity. We have in it another illus- 
tration of that essential beneficence of things 
visible everywhere throughout nature. 
From this inability under which we labor to 
conceive of a deity save as some idealization 
of ourselves, it inevitably results that in each 
age, among each people and to a great ex- 
tent in each individual, there must arise just 
that conceptiarn of deity best adapted to the 
needs of the case. If being violent and 
bloodthirsty the nature be one calling for 
stringent control, it evolves the ideja of a ruler 
Btill more violent and bloodthirsty, and fil;ted 
to afford this control. Wlien by ages of so- 
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Clal discipline the nature has been partially 
humanized, and the degree of restraiat re- 
quired has become less, the diabolical char- 
acteristics before ascribed to tlie deity cease 
to be so predominant in the conception of 
him. And gradually, as all need for rr. 
slniint disappears, this conception approxi- 
mates toward that of a purely beneficent 
necessity. Thus, man's constitution is in 
this, as in other respects, self adjusting, 
self-balancing. The mind itself evolves a 
compensating check to its own inovements, 
varying always in proportion to ihe require- 
ment. Its centrifugal and its centripetal 
forces are necessarily in correspondence, be- 
cause the one generates the other. And so 
■we find that the forms of both religious and 
secular rule follow the same law. As an ill- 
controlled national character produces a de- 
spotic terrestrial government, so also does it 
produce a despotic celestial government — the 
one acting through the senses, the other 
through the imagination ; anQ in the con- 
verse case the same relationship holds good. 

Organic as this relationship is in its origin, 
no aitiflcial interference can permanently 
affect it. Whatever pertuibalions an exter- 
nal agency may seem to produce, they are 
soon neutralized in fact, if not in appearance. 
1 was recently struck with this in leading a 
missionary account of the "gracious visita- 
tions of the Holy Spirit at Vewa, " one of the 
iVjee Islands. Describing a " penitent 
meeting," the account says ; 

" Ceitainly the feelings of the Vewa peo- 
ple were not ordinal y. Tliey liteially 
loared for hours together fcjr the disquie- 
tude of their souls. This frtquently leimi- 
naled in fainting from exhaustion, which 
was Ihe only respite some cf tliem had till 
they found peace. They no sooner recovered 
their consciousness than they prayed them- 
selves first into an agony, ihen again into a 
state of entire insensibility." 

Now these Fejee Islanders are the most 
savage of all the uncivilized races. They 
are given to cannibalism, infanticide, and 
human sacrifices ; they are so bloodthirsty 
and so treacherous thatmemlieis of the same 
family dare not trust each other ; and, in 
harmony with these characteristics, they 



have for their aboriginal god, a serpent. Is U 
not clear, then, that these violent emotions 
which the missionaries describe, these ter- 
rors and agonies of despair which they re- 
joiced over, were nothing but the worship of 
the old god under a new name ? It is not 
clear that these Fejees had simply under- 
stood those parts of the Christian creed 
whi(;h agree in spirit with their own — the 
vengeance, the perpetual torments, the dia- 
bolism of it ; that these, harmonizing with 
their natural conceptions of divine rule, were 
realized by them with extreme vividness ; 
and that the exlieriaity of the fear which 
made them " literally roar for linurs to- 
gether," arose from the fact that while Ikey 
could fully take in and believe the punitive 
element, the merciful one was beyond their 
comprehension ? This is the obvious infer- 
ence. And it carries with it the further one, 
that in essence their new belief was merely 
their old one under a new form— the same 
substantial conception with a diffeient his- 
tory and different names. 

However great, therefore, may be the 
seeming change adventitiously produced in 
a people's leligioii, the anthroptniorphic ten- 
dency pievtn'ts it from being other than a 
superficial change — insures such modifica- 
tions of the new leligion as to give it all the 
potency of the old one — oliscurts whatever 
higher elements there may be in it until the 
people have I eached the capability of being 
acted upon by them : and so, re-establishes 
the equilibrium between the impulses and 
the control they need. If any one requires 
detailed illustrations of this, he will find 
them in abundance in the histoiy ot the modi- 
fications of Chiislianity throughout Europe. 

Ceasing then to legard heathen theologies 
from the personal point of view, and consid- 
ering them solely with reference to the func- 
tion" they fulfil where they are indigenous, 
we must recognize them, in common whh all 
theologies, as good for their time and places ; 
and this mental necessity which disables us 
from conceiving a deity save as some ideali- 
zation of oui selves, we must recognize as 
the agency by which harmony is produced 
and maintained between every phase of hu- 
man character and its religious creed. 
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the Nose, Ears, Lips ; Compressing the Skull ; 
Effects of Tight Lacing, etc., etc. 



No, 29. Facts And Fictions of Zoology. 

By Andrew Wilson, Ph.D. (illustrated). 

Contents :— Zoological Myths ; the Sea Serpents 
of Science ; Some Animal Architects ; Parasites 
and Their Development ; What I saw in an Ant's 
Nest. 

Nos. 30 and 31, On the Study ot 
■^Vords, By Richard Chenevix Trench, D.D, 
Contents ;— Introduction ; the Poetry in Words ; 

the Morality in Words; the History in Words; 

the Rise of New Words ; the Distinction of Words ; 

the Schoolmaster's use of Words. 

No. 32, Hereditary Traits, and other 
Essays. By R'chard A. Proctor, F.R.A.S. 
Contents :— Hereditary Traits ; Artificial Som- 
nambulism ; Bodily Illness as a Mental Stimulant ; 
Dual Consciousness. 

No, 33. Vignettes from Nature. By 

Grant Allen. 

Contents (in part) ;— Fallow Deer ; the Heron's 
Haunt ; Wild Thyme ; the Fall of the Leaf ; the 
Hedgehog's Hole ; Seaside Weeds ; the Donkey's 
Ancestors, 

No, 34. The Philosophy of Style. By 

Herbert Spencer. To which is added :— The 

Mother Tongue, By Alexander Bain, 

LL.D. 

Contents: — The Principle of Economy applied 
to words ; Effect of Figurative Language Ex- 
plained ; Arrangement of Minor Images in build- 
mg up a thought ; The Superiority of Poetry to 
Prose explained ; Causes of Force in Language 
which depend upon Economy of the Mental Sensi- 
bilities ; the Mother Tongue. 
No. 35. Oriental Relis^ions. Edited by 

Rev. John Cairo, D.D., President of the Uni^ 

versity of Glasgow. 

Contents : — Brahmanism ; Buddhism ; Confu- 
cianism ; Zoroaster and the Zend Avesta. 
No. 36, liCctures on Evolution, with a.r 

Appendix on the Study of JSiology, By 

Thomas H. Huxley, F.R S. (illustrated). 

Contents:— The Three Hypotheses respecting 
the History of Nature ; the Hypothesis of Evolu- 
tion — the Neutral and Favorable Evidence ; the 
Demonstrative Evidence of Evolution ; the Study 
of Biology. 

No, 37. Six liCetures on Light, By John 

Tvndall, F.R.S. (illustrated). 

Contents : — Introductory ; Origin of Physical 
Theories ; Relation of Theories to Experience ■, 
Chromatic Phenomena produced by Crj'stals •, 
Range of Vision and Range of Radiation ; Spec- 
trum Analysis. 

Nos. 38 and 39. Geological Sketches 

at Honie and Abroad ; in two Parts, each 

complete in itself. By Archibald Geikie, 

F.R.S. 

Contents : Part I : — My first Geological Excur- 
sion ; " The Old Man of Hoy " ; the Baron's Stone 
of Killochan ; the Colliers of Carrick ; Among the 
Volcanoes of Central France ; the Old Glaciers of 
Norway and Scotland ; Rock-Weathering meas- 
ured by Decay of Tombstones. Part II: A Frag- 
ment of Primeval Europe ; In Wyoming : The 
Geysers of the Yellowstone ; the Lava fields of 
Northwestern Europe ; the Scottish School of 
Geology ; Geographical Evolution ; the Geologi- 
cal influences which have affected the course of 
British History. 
No. 40. The Scientific Ii:Tidence of Or- 

fanic Bvoiution. ' By George J. Romanes, 
.R.S. 
Contents (in pa;rt);— The Argument from Classi- 
fication — from Morphology or Structure— from 
Geology— from Geographical Distribution- from 
Embryology, etc., etc. 

No, 41, Current Klscnssions .in Sci- 
. ence. By W. M. "Williams, F.C.S. 

Contents (in part): The Fuel of the Sun; Ori- 
gin of Lunar Volcanoes ; Aerial Exploration of 
the Arctic Regions ; The Air of Stove-heateii 
Rooms, etc., etc. 

No. 42, History of the Science of Poll- 
tics. By Frederick Pollock, 
Contents : The Place of Politics in Human 
Knowledge ; The Classic Period — Pericles— Soc- 
rates^^Plato— Aristotle, etc.; the Medieval Period 



—the Papacy and the Empire : Beginning of the 
Modern Period— Machiavelli — Hobbes; the Mod- 
ern Period — Locke — Hooker — Blackstone — Hume — 
Montesquieu — Burke ; the Present Century — Ben- 
tham— Austin— Kant— Savigny— Herbert Spencer. 

No. 43. Darwin and Humlboldt, their 
Ijives and Works :— Contains a series of 
notices of Darwin, by Huxley, Romanes, Geikie, 
Thiselton Dyer; also the late Prof. Agassiz's 
Centennial Address on the Life and Work of 
Alexander von Humboldt. 

No8. 44and45. The Daw^n of History : 

an introduction to Pre-Historic Study. Edited 
' by C. F. Keary, M.A., of the British Museum. 

In two Parts. 

Contents of Part I : Earliest Traces of Man ; the 
Second Stone Age ; the Growth of Languages ; 
Families of Languages ; the Nations of the Old 
World; Early Social Life: the Village Community. 
Contents of Part H; Religion; Aryan Religion; 
the Other World : Mythologies and Folk Tales ; 
Picture Writing ; Phonetic Writing ; Conclusion, 

No. 46. The Diseases of memory. By 

Th. Ribot. (Translated from the French by 

J. Fitzgerald.) 

Contents : — Memory as a Biological Fact j Gen- 
eral Amnesia ; Partial Amnesia ; Exaltation of 
Memory, or Hypern?.nesia ; Conclusion. 

No. 4T. The Childhood of Religions. 

By Edward Clodd, F.R.A-S. 

Contents (in part) :— Legends of the Past about 
Creation ; Creation as told by Science ; Legends 
of the Past about Mankind ; Ancient and Modern 
Hindu Religions, etc., etc. 

No. 48. Iilfe In Nature. By James Hinton, 
Author of " Man and his Dwelling Place." 
Contents (in partj . — Function ; Living Forms ; 

Is Life Universal ? Nutrition ; Nature and Man ; 

the Life of Man, etc., etc. 

No. 49. The Snn:— its Constitution; its Phe- 
nomena • its Condition. By Nathan f. Carr, 
LL.D., Judge of the 'Ninth Judicial Circuit of 
Indiana. 

Contents (in part) :— The Sun's Atmosphere ; the 
Chromosphere ; the Photosphere ; Production of 
the Sun's Spots ; the Question of the Extinction of 
the Sun, etc., etc. 

Nos. 50 and 51. ITIoney and the Mech- 
anism of Exchange. By Prof. W. Stan- 
lev Jevons, F.R.S. 

Contents (in part) :— The Functions of Money ; 
Early History of Money ; the Metals as Money ; 
Principles of Circulation ; Promissory Notes ; the 
Banking System ; the Clearing House ; Quantity 
of Money needed by a Nation, etc., etc. 
No. 52. The Diseases of the ITUl. By 

Th. Ridot. (Translated from the French by J. 

Fitzgerald.) 

Contents :— The Question Stated ; Impairment 
of the Will — Lack of Impulsion — Excess of Impul- 
sion ; Impairment of Voluntary attention ; Caprice ; 
Extinction of the Will ; Conclusion. 
No. 53. Animal Automatism, and Other 

Essays. By Prof. T. H. Huxley, F.R.S. 

Contents : — Animal Automatism ; Science and 
Culture ; Elementary Instruction in Physiology ; 
the Border Territory between Animals and Plants ; 
Universities, Actual and Ideal. 
No. 54. The Blrtlt and Oronrtb of 

inyth. By Edward Clodd, F.R.A.S. 

Contents (in part) :— Nature as viewed by Primi- 
tive Man ■ Sun and Moon in Mythology ; the Hindu 
Sun and Cloud Myth ; Demonology ; Beast Fables ; 
Totemism, etc., etc. 

No. 55. The Scientific Basis of morals, 

and Other Essays. By William Kingdom 

Clifford, F.R.S. 

Contents :— Scientific Basis of Morals Right and 
Wrong ; the Ethics of Belief ; the Ethic; of Re- 
ligion. 



Tlos, 56 and S?. lUnslons: A Psya 

chologlcal Study. By James Sully. 

Contents : — The Study of Illusion ; Classification 
of Illusions ; Illusions of Perception j Dreams ; 
Illusions of Introspection ; Other Quasi-Presenta- 
tive Illusions ; Illusions of Memory ; Illusions of 
Belief. 
Nos. 58 and 59 (two double numbers, 30 cents 

each). The Origin of Species. By Charles 

Darwin. 

*** This is Darwin's famous work complete, 
with index and glossary. 

No. 60. The Childhood of the TVorld. 

By Edward Clodd, F.R.a.S. 

Contents (in part) : — Man's First Wants, Man's 
First Tools, Fire, Dwellings, Use of Metals ; Lan- 
guage, Writing, Counting, Myths about Sun and 
Moon, Stars, Eclipses ; Ideas about the Soul, Be- 
lief in Witchcraft, Fetichism, Idolatry, etc., etc. 

No. 61. Mlscellaueons Essays. By Rich- 
ard A. Pkoctor. 

Contents : — Strange Coincidences ; Coincidences 
and Superstitions ; Gambling Superstitions ; 
Learning Languages ; Strange Sea-Creatures ; the 
Origin of Whales ; Prayer and Weather. 
No. 62 (Double number, 30 cents). The Ke* 

liglons of the Ancient World. 

Contents :— Religions of the Ancient Egyptians, 
ancient Iranians, Assyrians, Babylonians, ancien/ 
Sanskritic Indians, Phoenicians, Carthaginians, 
Etruscans, ancient Greeks and ancient Romans. 
No. 63. Progressive morality. By 

Thomas Fowler, F.S.A., President of Corpus 

Christi College, Oxford. 

Contents: — The Sanctions of Conduct; th^ 
Moral Sanction, or Moral Sentiment ; Analysis 
and Formation of the Moral Sentiment ; the Moral 
Test; Examples o{ the practical applications oi 
the Moral Test. 

No. 64. The Distribution of Jjlte. By 

Alferd RussElf Wallace and W. T. Thiselton 
Dyer. 

Contents (in part) :— Geographical Distributton 
of Land Animals ; Distribution of Marine Ani.. 
mals -Relations of Marine with Terrestrial Zoolog- 
ical Regions; Distribution of Vegetable Life; 
Northern, Southern, Tropical Flora, etc., etc. 

No. 65. Conditions «t mental DeTel* 

opmentj and Other Essays. By William 

Kingdon Clifford, F.R.S.' 

Contents :— Conditions of Mental Development; 
Aims and Instruments of Scientific Thought; 
Atoms ; The First and the Last Catastrophe. 
No. 66. Technical Education, ?nd other 

Essays. By Thomas H. Huxlby, F.R.S. 

Contents :— Technical Education ; The Connec- 
tion of the Biological Sciences with Medicine; 
Joseph Priestley ; On Sensation and the Unity ol 
Structure of the Sensif erous Organs ; On Certain 
Errors respecting the Structure of the Heart at- 
tributed to Aristotle. 
No. 67. The Black Death; An account o{ 

the Great Pestilence of the 14th Century. By 

J. F. C. Hecker, M.D. 

Contents :— General Observations; the Disease; 
Causes— Spread, Mortality ; Moral Effects ; Physi- 
cians ; Appendix, 

No. 68 (Special Number, 10 cents). Three 
Essays, viz.: Laws, and the Order of theif 
Discovery ; Origin of Animal Worship ; Politi- 
cal Fetichism. By Herbert Spencer. 
No. 69 (Double Number, 30 cents). Fetich- 
ism : A Contribution to Anthropology and the 
History of Religion. By Fritz Sckultze, Ph.D. 
Translated from the German by J. Fitzgerald, 
M.A. 

Contents :— The Mind of the Savage'; Relation 
between the Savage Mind and its Object : Fetich- 
ism as a Religion ; Various Objects of Fetich Wor- 
ship ;— The Highest Grade of Fetichism; Aim ol 
Fetichism. 



No. 70. Essays, Speculative and Prac- 
tical. By Herbert Spencer. 
Contents :— Specialized Administration- "The 
Collective Wisdom;" Morals and Moral Senti- 
ments ; Reasons for Dissenting from the Philos- 
ophy of Comte ; What is Electricity ? 

No. 71. Amtfcropology. By Daniel Wil- 
son, LL.D. 

Contents :— Scope of the Science ; Man's Place in 
Nature ; Origin of Man ; Races of Mankind ; An- 
tiquity of Man Language ; Development of Civ- 
ilization. 

No. 72. TUe Dancing mania of tlie 
Middle Ages. By J. F. C. Hecker, M.D. 
Contents (in part) :— The Dancing Mania in Ger- 
many and the Netherlands ; The Dancing Mania in 
Italy; The Dancing Mania in Abyssinia. 
No. 73. EToIution in History, Iian- 
gaage, and Science. Lectures delivered at 
the London Crystal Palace School of Art, Sci- 
ence, and Literature. 

Contents .-—The Principle of Causal Evolution ; 
Scientific Study of Geography ; Hereditary Ten 
dencieff; Vicissitudes of the English Language. 
Nos. 74, 75, 76,- 77. Xlie Descent 
Man, and Selection in Relatlor 
Sex. By Charles Darwin. 

*«* Price, Parts 74, 75, 76, fifteen cent' 
No. 77 (double number), thirty cents ; tr 
■work, seventy-five cents. 
No. 78. Historical Sketch of 

tribotion^ of liand in Mngr 
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!i<®^;,F.C.S; ■ ^ 'fc^ 

Contents: — Social Benefits of Paraffin; Forma- 
tion of Coal ; Chemistry of Bog Reclamation ; The 
Coloring of Green Tea ; " Iron Filings " in Tea ; 
Origin of Soap ; Action of (Frost on Building Ma- 
terials, etc. ; Fire-Clay and Anthracite ; Rumford's 
Cooking-Stoves; Stove-heated Rooms; Domestic 
Ventilation. 
No. go. Cliarles Darwin : His I^ife and 

AVork. By Grant Allen. (Double Number, 

30 cents.) 
No. 81. The Mystery of Matter. Also 

The Philosophy of Ignorance. By J. 

Allanson Picton. 

No. 82. Illusions ot the Senses and 
Other Essays. By Richard A. Proctor. 
Contents : — Illusions of the Senses ; Animals of 

£fie^resent and the Past ; Life in Other Worlds ; 

Earth^pratees^ QarSnsl Brain ; A New Star in a 

Star Cloud ; Monster Sea-Serpents ; Origin of 

Comets. 

No. 83. Profit-Sharing Be'tireen Iia- 
bor and Capital. By Sedley Taylor. 
Contejits :— Profit-Sharing in the Maison Le- 
:Iaire ; "Profit-Sharing in Industry ; Profit-Sharing 
in the Paris-Orleans R.R. Co. ; Profit-Sharing in 
Agriculthre ; An Irish Experiment; Profit-Shar- 
ing in Distributive Enterprise. 



^S' 84. studies of Animated Nature. 

By W. S. Dallas. 

Contents: — Bats; Dragon-Flies:' The Glow. 
Worm and other Phosphorescent Animals; Minute 
Organisms. 

No. 85. The Essential Nature of Ro- 

llgion. By J. Allanson Picton. 

Contents : Religion and Freedom of Thought; 
Evolution of Religion; Fetichism; Nature- Wor- 
ship; Prophet! ''eligions; Religious Dogma; The 
Future of Re' 

^2,V*?:, ' "'"• Universe. Also, 

rheP» Mie Pure Science : 

By Wm ,d, f.r.s. ' 

Universe; Philosophy of 

atement of the Question ;' 

/; Postulates of the Science 

jal Statements of Arithmetic. 

morphine Habit (OTor- 

) With Four other 

/ Prof. B. Ball, M.D, 

-neral Description of Morphino- 

of the Abuse of Morphine; Effects 

! The Borderland of Insanity ; Pro- 

.ms ; Cerebral Dualism ; Insanity in 

Science and Crime, and other 

/s. By Andrew Wilson, KR.S.E. 
i^nts :— Science and Crime; Earliest knowfi 
^ehc; About Kangaroos; On Giants; The 
y of a Pond; Skates and Rays; Leaves. 
-^ 89. The Genesis of Scieuce. By 

IBERT SfeNCER. 

"hich is added : The Coming of Age of " The 
Species " By T. H. Huxley. 

" "n.Earthqiialtes : with 

^'^tchard a. Proctor. 

— -•«.- on Earthquakes; Photograph- 

^gTFifteen Million Stars; Story of. the Moon; 
The Earth's Past ; Story of the Earth ; Falls of 
Niagara; The Unknowable; Sun-Worship ; Her- 
bert Spencer on Priesthoods • Star of Bethlehem 
and a Bible Comet ; An Historical Puzzle; Gahleo, 
Darwin, and the Pope ; Science and Politics ; 
Parents and Children. 

No. 91. The Rise of Universities, By 

S. S. Laurie, LL.D. (Double number, 30 cents.) 
.Contents : — Romano-Hellenic Schools; Influence 
of Christianity on Education; Charlemagne and 
the Ninth Century; The First Universities; Saler- 
num School; University of Naples; of Bologna; 
of Paris, Constitution of Universities; Graduation; 
Oxford and Cambridge; University of Prague, 
etc. •* 

No. 92. Formation of Vegetable 
Mould Through tlie Action of Earth- 
Worms, with Observations on tlielr 
Habits. By Charles Darwin. (Double Num. 
ber, 30 cents.) 

No. 93. Scientific Methods of Capital 
Punishment. By J. Mount Bleyer, M.D. 
(Price ten cents.) 

Contents : General Review of the Subject ; 
Death by Hanging- by Electricity; by Subcuta- 
neous Injection of Morphine ; by Chloroform ; by 
Prussic Acid; Objections. Appendix: Infliction 
of the Death Penalty, By Park Benjamin. 



No. 94. The Factors of Organic Evolution. 
No. 95. The Diseases of Personality. By 

from the French by J. Fitzgerald.) 



By Herbert Spencer. 
Th. Ribot. (Translated 
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This is a standard preparation with all physicians who treat nervous or 
mental disorders. It is not a secret, the formula is on every.label. Its 
careful chemical composition has been superintended for twelve years by a 
Professor of Materia Medica, and its correct analysis vouched for by a Pigp 
fessor of Chemistry. Physicians alone have prescribed over a million hotj 
ties, curing nervous derangements and debility. ^ "^i 

It aids in the bodily, and wonderfully in the mental, growth of children, i 
It cures fretfulness and sleeplessnesC if 

By its special tonic effect upon the nerves, and its vitalizing influenceij 
on the blood of youjig persons, it brightens the eyes and gives good color to* 
the lips ; it ensures a soft, smooth skin, glossy hair and handsome nails, sd< 
that these become an inheritance in later years. It feeds the brain andf 
thus strengthens the intellpct, so that study and deep mental application may 
be a pleasure, not a toil, P 

It is used as a special brain tonic by all the best minds of this and otlj^ 
countries. >fj 

It strengthens the powers of digestion, is a positive cure for night- 
sweats, and PREVENTS consumption. 

" It amplifies bodily and mental powers to the present generation zj 
' proves the survival of the fittest,' to the next." r '. H 

" There is no other Vital Phosphite ; none that is extracted from Uvr ™ 
vegetable and animal tissues." '•'.■ ^ 
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